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UPPER   EXTREMITY. 

srnFACE  AXATOMV  nf   rilK    UPPEU   KXTIiKMITV. 

Diyisions. — Tlit-  i;i*jn.r  oxtivmity  is  ilivi>iMo  into  tho  <lu»iiKivi\  tho  ami. 
tlur  fort-iiriii.  liif  wii-t.  autl  tlu-  lian«l. 

Tiir  Articulations  lo  I-.-  >tinliv«l  aiv  the  .v//'.*./.^/-;  tho  <//>•'«•;  tho  ftufn-ri'tr 
an<l  'I'tur'^-n'  •'*'*'i'»'tiliuii' :  the  /••r'N"--«';*y".v\  i^r  vrlst:  tho  cnrp»>itntoc'irj*nf :  tho 
ituJ'U^irrj''r'j,fiit!'itto*"L  of  which  thriv  aiv  livo :  aiul  tho  jift'iIoit^jntL  ot*  \vhioh 
thore  aro  iiiiio. 

Th»r  vari^>u^  Movements  shoiiM  U^  lK»rno  in  niinil.  Tho  upjKT  oxtixMuity, 
a>  a  wh« •]♦.•.  can  Ix-  i\»tatc«l  <»n  it<  axis  at  the  shouMcr-joint.  m>  srivat  fiiH.H^loni  Ix-injr 
j»r»:»viilt.-«l  that  any  part  ot  the  IkmIv  ean  K^  toucho^l  V»v  ono  or  tho  othor  haiul. 
At  tho  oIImiw  the  movomi-nts  aiv  ticxi<»n  anJ  extension  :  tho  IbriiuT  is  liniitiHl  hv 
tho  contact  of  tho    lon^anii  with  tlio  arm.  aiul  the  hittor  hv  tlio  a^ntaot  of  tho 

* 

ol».<Tan<ni  pr»x-e<s  of  the  uhia  witli  tlio  humoriis.  Thnniijli  tho  nuHivuhiar 
articuhitions  the  forearm  is  >npinato<l  an<l  i>ronated,  ami  oxtivmo  i>i\>nation  ami 
supination  are  i»ermitto<l  hy  rotation  of  the  hiimenis.  Thix^iiirh  tho  railio-i'arimK  or 
wrist.  articulati<»n  the  hand  is  tlexotl  an«l  exti'mle<l  on  tho  toivarm.  Tho  mota- 
caq»^>-phalan^eal  ami  intor-phalanireal  artienlations  pnnido  for  tho  o|HUiinjj:  ami 
closing  of  tho  tist  ami  tho  spreadinsr  of  tlio  tinkers. 

If  tho  foroanii  Ix*  supinatod  and  in  the  oxti'n<led  |H>sition,  it  will  ho  notioinl 
that  a  line  drawn  in  th<^  loni;  axis  of  the  arm  will  form  at  the  elhow  an  ohtiist* 
allele,  with  a  line  drawn  in  the  Iniiir  axis  of  the  forearm.  The  opening  of  tho 
angle  is  directed  (»utward.  (IMate  II.)  This  ditlerenee  in  <lireetion  is  known  as  the 
ulnar  fl^llcctioiK  and  shou]<l  be  eaivfullv  noted,  a>  it  is  of  im]>ortanee  in  the  treat- 
mont  of  fractures  at  or  near  the  elhow-ioint.  The  stremrth  of  the  arm  and  its 
adaptability  to  various  fuwetions  di'jHiid  to  some  extent  uj^on  the  maintenanee  of 
this   angle.      With    the    forearm  extcinled    and  midway  between    pronation    and 
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supination,  the  lines  are  practically  parallel ;  while  in  extreme  pronation,  the  lines 
form  an  obtuse  angle,  the  opening  of  which  is  directed  inward  instead  of  outward. 

Surface  Markings. — Before  commencing  the  dissection  of  the  upper  ex- 
tremity the  surface  markings  should  be  studied.  The  clayicle  is  readily  felt, 
even  in  the  stoutest  persons.  It  is  convex  forward  at  its  inner  two-thirds,  and 
concave  forward  at  its  outer  one-third.  The  clavicle  has  a  slightly  downward  slope 
when  the  body  is  in  the  upright  position  and  with  the  arm  at  the  side ;  but  it  is  a 
little  raised  when  the  body  is  in  the  supine  position.  Advantage  is  taken  of  these 
facts  in  the  reduction  and  treatment  of  fractures  and  dislocations  of  the  clavicle. 
Its  articulation  with  the  sternum  is  easily  felt,  while  that  with  the  acromion  process 
of  the  scapula,  forming  the  bony  arch  of  the  shoulder,  is  not  so  easily  distin- 
guished. This  prominence,  formed  by  the  bony  arch  of  the  shoulder,  must  not  be 
confounded  with  the  roundness  of  the  shoulder,  which  is  occasioned  by  the  greater 
tuberosity  and  head  of  the  humenis  and  the  superimposed  deltoid  muscle.  After 
amputation  at  the  shoulder-joint  the  prominence  of  the  shoulder  remains,  but  the 
roundness  is  lost,  owing  to  the  removal  of  the  u})per  end  of  the  humerus.  The 
relation  of  these  bony  points  is  important  in  the  diagnosis  of  dislocations  of  the 
head  of  the  humerus.  A  "  deltoid  tubercle "  is  sometimes  present  at  the  outer 
one-third  of  the  clavicle,  and  must  not  be  mistaken  for  an  exostosis. 

The  infra-clavicular  fossa. — This  is  a  depression  seen  immediately  below 
the  middle  of  the  clavicle,  and  corresponds  to  the  interval  l)etween  the  origins  of 
the  pectoralis  major  and  deltoid  muscles.  It  is  less  evident  in  muscular  j^er- 
sons  than  in  those  not  so  well  developed. 

The  coracoid  process  does  not  give  rise  to  any  visible  external  eminence, 
except  in  very  thin  persons,  but  can  be  })alpated  by  introducing  the  finger  into 
the  infra-clavicular  fossa  and  displacing  the  anterior  border  of  the  deltoid  upward 
and  outward. 

The  acromion  process  and  the  spine  of  the  scapula  are  subcutani'ous  and  verj'^ 
prominent.  The  acromion  may  consist  of  one  or  two  separate  pieces  which  have 
failed  to  co-ossify  with  the  spine  of  the  scapula  ;  so  that  there  may  be  one  or  two 
epiphyses,  which,  if  incompletely  united  with  the  rest  of  the  l)one,  might  be  mis- 
taken for  fragments  of  a  fractured  acromion.  The  epii)hyses,  if  present,  will  be 
found  on  both  sides,  while  it  would  l)e  rare  to  find  a  fracture  on  more  than  one 
side.  The  angle  formed  l)v  the  acromion  process  and  the  sj)ine  of  the  sca})ula  is 
readily  made  out,  and  aflbrds  a  convenient  point  from  which  to  measure  in  com- 
paring the  lengths  of  the  arms.  In  taking  these  measurements,  the  lower  points 
selected  aiv  the  exti*rnal  condyle  of  the  humerus  and  the  tij)  of  the  styloid  ]>rocess 
of  the  radius.     The  two  arms  should,  it  is  needless  to  mention,  be  placed  in  the 
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The  biceps  muscle  stands  out  as  a  well-rounded  prominence  on  the  anterior 
surface  of  the  arm.  It  is  limited  on  each  side  by  a  more  or  less  well-marked 
groove.  The  internal  groove  contains  the  principal  vessels  and  nerves  of  the  arm ; 
the  outer,  the  cephalic  vein. 

The  deltoid  muscle  can  be  easily  recognized  covering  the  greater  tuberosity 
of  the  humerus.  Paralysis  and  subsequent  atrophy  of  this  muscle  will  cause  part 
of  the  roundness  of  the  shoulder  to  disappear.  Through  this  muscle  the  greater 
tuberosity  of  the  humenis  can  be  distinctly  felt.  The  prominence  immediately 
below  the  acromion,  and  felt  most  plainly  if  the  ann  be  rotated  on  its  long  axis, 
is  the  greater  tuberosity.  To  the  inner  side  of  and  a  little  below  the  greater,  the 
lesser  tulx^rosity  can  be  felt.  By  making  pressure  in  a  vertical  line  between  these 
two  i)rominences,  the  arm  being  rotated  outward  and  hanging  at  the  side,  the 
bicipital  groove,  which  accommodates  the  long  tendon  of  the  biceps,  can  be  felt. 
In  dislocation  of  this  tendon — which,  however,  is  (juite  rare — the  groove  becomes 
much  more  i)erceptible  to  the  sense  of  touch. 

The  head  of  the  humerus  is  most  readily  felt  by  inserting  the  fingers  into  the 
axilla.  In  subglenoid  dislocation  of  the  head  it  will  be  felt  in  the  axilla  as  a 
very  i)rominent  mass. 

The  coraco-acromial  ligament  is  <listinctly  felt  under  the  anterior  fi})ers  of  the 
deltoid.  The  midpoint  of  this  ligament  corresponds  to  the  site  of  the  bicij)ital 
groove  and  the  long  tendon  of  the  biceps. 

The  course  of  the  axillary  artery,  with  the  arm  at  a  right  angle  to  the 
bo<]y,  is  indicated  by  a  line  extending  from  a  {)oint  slightly  to  tlie  inner  side  of 
the  middle  of  the  clavicle  to  the  middle  of  the  bend  of  the  elbow. 

The  axilla. — The  lower  margin  of  the  anterior  wall  of  the  axilla  (the  lower 
border  of  the  pectoralis  major)  follows  the  fifth  rib.  Nnnnally,  the  glands  of  the 
axilla  are  not  palpable.  The  skin  of  the  floor  of  the  axilla  is  covered  by  an 
elongat4?d  patch  of  hair.  In  the  skin  and  superficial  fascia  of  the  floor  of  the  axilla 
are  modified  sebaceous  an<l  sweat  glands.  These,  especially  the  sebaceous  glands, 
not  infrequently  become  infected,  when,  if  not  treated  antiseptically,  they  may 
infect  the  glands  of  the  axilla.  These  glands  are  occasionally  the  site  of  primary 
malignant  disease.  An  abscess  of  the  axilla  shouM  be  opene<l  midway  between 
the  anterior  and  i)ost(U*ior  walls,  the  incision  being  carrie<l  from  the  arm  toward 
the  chest  to  avoid  injuring  the  large  vessels  which  course  along  the  outer  wall. 

The  course  of  the  vessels  and  nerves  of  the  arm,  as  in  other  i)arts  of  the 
body,  is  along  prot(*cted  routes.  They  pass  from  the  axilla  along  the  inner  side  of 
the  arm,  thence  in  front  of  the  elbow,  and  betwcvn  the  nmscles  of  the  ui)i)er  fore- 
arm. In  the  lower  third  <)f  the  forearm  thev  lie  near  the  surface,  between  the 
flexor  tendons.     Upon  tlu*  digits  they  lie  on  the  si<les,  where  thev  are  more  pro- 
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tected.  The  veins,  injury  of  which  is  less  dangerous  than  that  of  either  the  arteries 
or  the  nerves,  are  more  superficial. 

The  deep  and  the  superficial  veins  communicate  freely  at  the  joints,  thus 
insuring  a  free  and  uninterrupted  return  circulation  during  strong  and  continuous 
muscular  contraction.  They  have  a  larger  total  capacity  than  the  arteries,  and 
this  alone  is  ample  reason  for  the  slower  flow  of  the  venous  current.  They  contain 
numerous  valves,  which  are  necessary  on  account  of  the  deficient  contractile 
power  of  the  veins.  The  blood  in  them  can  not  recede,  l)ecause  of  the  closing 
of  the  valves,  which  hold  it  in  lock  until  extraneous  muscular  contraction  or 
cardiac  and  vasomotor  vis  a  t^rgo  push  the  contained  blood  forward ;  or  until 
a  change  of  position  favors  the  descent  of  the  blood  by  gravity.  The  promptness 
with  which  the  veins  are  emi)ticd  by  gravity  is  quickly  and  easily  demonstrated 
by  the  simple  experiment  of  holding  one  hand  over  the  head  while  the  other 
hangs  loosely  at  the  side.  If,  after  remaining  in  this  position  for  about  one-half 
of  a  minute,  the  han<ls  are  brought  together  in  front,  the  i>reviously  uplifted 
one  will  appear  bloodless  whjle  the  other  will  show  well-filled  vessels. 

The  course  of  the  brachial  artery,  with  the  arm  at  a  right  angle  to  the 
body,  corresponds  to  a  line  extending  from  a  little  to  the  inner  side  of  the 
middle  of  the  clavicle  to  the  middle  of  the  ben<l  of  the  elbow.  The  arterv 
is  overlapped  by  the  inner  edge  of  the  biceps  muscle.  It  is  readily  reached  in 
any  part  of  its  course,  and  is  easily  com})ressc(l  at  its  middle,  where  it  lies  upon 
the  insertion  of  the  eoraco-brachialis,  op})Osite  the  insertion  of  the  deltoid. 

The  dimple  behind  the  elbow,  so  much  admired  in  a  well-rounded  forearm, 
and  so  evident  in  children,  who  are  generally  well  supplied  with  fat,  is  the  depres- 
sion below  the  outer  humeral  condyle.  It  indicates  the  position  of  the  head  of  the 
radius,  which  can  be  felt  rotating  when  the  arm  is  alternately  pronated  and  supin- 
ated.  In  thin  persons,  and  on  the  l)aek  of  the  forearm  while  in  extreme  pronation, 
the  bicipital  tuberosity  of  the  radius  can  be  felt  l)elow  the  head  of  the  radius. 

The  supra-condyloid  process  is  a  hook-shaped  spicule  of  l>one  which  occasion- 
ally i)rojects  from  above  the  inner  condyle  of  the  humerus.  It  often  gives  origin  to 
a  third  head  of  the  pronator  radii  teres  muscle,  which  covers  the  brachial  artery. 
This  process  must  not  be  mistaken  for  an  exostosis ;  it  is  the  rudiment  of  a  process 
of  bone  which  forms  the  supra-condyloid  foramen  in  some  of  the  mammalia.  In 
these  animals  the  foramen  transmits  the  brachial  arterv  and  the  median  nerve. 

Bursas  are  present  over  the  olecranon,  the  back  of  the  ui)j)er  end  of  the  ulna. 
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olecranon  process  of  the  ulna.  In  their  normal  condition,  with  the  forearm  ftilly 
extended,  the  tip  of  the  olecranon  and  the  two  condyles  lie  in  the  same  transverse 
line.  If  the  forearm  be  flexed,  the  olecranon  process  will  lie  below  a  line  drawn 
from  one  condyle  to  the  other.  The  vertical  limits  of  the  elbow-joint  are  indi- 
cated above  by  an  intercondyloid  line ;  below,  by  the  lowest  part  of  the  head  of 
the  radius. 

Extreme  elbow  flexion  arrests  the  flow  of  blood  in  the  brachial  artery  below 
this  joint. 

THE  FOREARM  AND  WRIST. 

The  ulna  is  subcutaneous  along  its  i)ostorior  border  throughout  its  entire 
length  when  the  foreann  is  supiuated,  but  in  pronation  the  muscles  of  the  back 
of  the  forearm  overlap  the  ulna  and  obscure  it.  Irregularities  of  the  posterior 
border  of  the  shaft  are,  therefore,  very  readily  detected  during  supination. 

The  radius  is  so  enveloped  by  muscle  in  its  ui)per  half  tliat,  with  the  exception 
of  its  head,  it  is  })eyond  reach  ;  but  in  its  lower  {)ai*t  it  is  quite  accessible,  being 
even  subcutaneous  at  its  lower  end.  The  lower  end  of  the  radius  extends  further 
downward  and  forward  than  does  that  of  the  ulna. 

The  course  of  the  radial  artery  eonesi)onds  to  a  line  extending  from  the 
middle  of  the  bend  of  tlie  elbow  to  the  inner  side  of  tlie  base  of  the  styloid  process 
of  the  radius.  The  artery  is  overlai)ped  in  its  ui)per  one-half  by  the  supinator 
longus  muscle.  To  reach  it  at  this  part  of  its  course  it  is  therefore  necessar}'  to 
displace  the  inner  edge  of  tliis  musele  outward. 

The  ulnar  artery  takes  a  eui-ved  course,  which  may  be  represented  by  two 
lines :  The  line  for  the  upj>er  one-third  of  the  artery  is  drawn  from  a  {>oint  one- 
half  of  an  inch  below  the  middle  of  the  bend  of  the  elbow  to  the  inner  border 
of  the  forearm  at  the  junetion  of  its  uj)per  with  its  middle  one-third  ;  the  line 
for  the  lower  two-thir<ls  of  the  arterv  is  <lrawn  from  midwav  between  the  internal 
condvle  and  the  middle  of  the  bend  of  the  elbow  to  the  radial  side  of  the 
pisiform  bone.  In  conseciuenee  of  the  siiperticial  location  of  the  aiieries  of  the 
upper  limb,  and  their  oeeasional  anomalous  course,  their  exact  position  should 
be  ascertained  by  digital  palpation  before  the  skin  is  ineised. 

Study  of  the  front  of  the  carpus  reveals  the  following  points:  The  tubercle 
of  the  scaphoid,  below  the  styloid  process  of  the  radius  and  to  the  inner  side  of  the 
thumb  extensors ;  the  trai)eziuni,  a  little  below  the  tubercle  of  the  scaphoid;  the 
pisiform  bone,  just  below  the  ulna  on  the  j)alniar  surface,  at  the  baso  of  the  hypoth- 
enar  eminence ;  the  cuneiform  bone,  upon  the  inniT  si<le  of  the  pisiform  ;  several 
transverse  furrows  in  front  of  the  wrist,  the  lowest  of  whieh  marks  the  upi)er  edge 
of  the   anterior   annular   ligament    and    the   line   of  the   intercarpal  joint ;   the 
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tendons,  when  the  wrist  is  flexed ;  the  pulsation  of  the  radial  artery  where  it 
lies  on  the  outer  side  of  the  flexor  tendons  (between  the  tendons  of  the  supinator 
longus  and  flexor  carpi  radialis) ;  the  tendon  of  the  flexor  carpi  ulnaris,  which 
overlaps  the  ulnar  artery,  thus  masking  its  pulsation.  The  level  of  the  radio- 
carpal, or  wrist,  joint  corresponds  to  the  interv^al  between  the  styloid  process  of  the 
radius  and  the  tubercle  of  the  scaphoid.  Incisions  into  the  front  of  the  wrist  for 
the  evacuation  of  pus  should  be  made  upon  the  ulnar  side  of  the  flexor  carpi 
radialis  tendon,  and  rather  close  to  it,  so  as  to  avoid  the  radial  artery,  externally, 
and  the  median  nerv^e,  internally,  which  lies  a  little  to  the  ulnar  side  of  this 
tendon.     Too  deep  an  incision  may  enter  the  flexor  sheath  or  great  carpal  bursa. 

The  pulse. — The  pulsation  of  the  radial  artery  in  front  of  the  lower  end  of 
the  radius,  ui)on  the  radial  side  of  the  flexor  carpi  radialis  tendon,  is  commonly 
known  as  the  "  pulse.'*  Sometimes  the  superficialis  voire  arises  high  up  and 
descends  with  the  radial,  thus  giving  the  impression  of  a  double  pulse  (pulsus 
duplex).  At  other  times  the  radial  artery  turns  backward  over  the  radius  higher 
up  than  usual,  and  then  the  pulse  is  not  found  in  its  normal  position. 

**The  anatomic  snuff-box'*  is  a  designation  given  by  the  French  to  the  space 
ui)on  the  radial  side  of  the  back  of  the  wrist  between  the  first  and  second  thumb 
extensors.  It  is  bounded  above  by  the  styloid  process  of  the  radius,  below  by  the 
base  of  the  metacarpal  bone  of  the  thumb,  upon  the  radial  side  by  the  tendons  of 
the  extensor  ossis  metacarpi  pollicis  and  extensor  primi  internodii  pollicis,  and 
ui>on  the  ulnar  side  by  the  tendon  of  the  extensor  secundi  internodii  pollicis.  In 
it  are  found  the  superficial  radial  vein  ;  the  radial  artery,  as  it  dips  forward  into 
the  first  interosseous  space  to  form  the  deep  palmar  arch  ;  and  the  base  of  the  first 
metacar{)al  bone.  The  artery  gives  ofli"  in  this  space  the  posterior  carpal,  the  first 
dorsal  interosseous,  the  dorsales  pollicis,  and  the  dorsalis  indicis  aiiery. 

"Tenalgia  crepitans'*  is  the  name  given  to  a  grating  sensation  present  at 
the  back  of  tlie  wrist  in  svnovitis  of  the  sheaths  of  the  extensor  tendons  of  the 
fingers — thecitis — and  in  the  dryness  accompanying  uric  acid  disease. 


THE   HAND. 

The  palm  of  the  hand  presents  two  eminences,  a  depression,  and  three  furrows. 
The  eminences  are  tlie  thenar — the  l)all  of  the  thuml) — and  the  hypothenar.  The 
thenar  eminence  is  produced  by  tlie  short  muscles  of  the  thumb,  and  the  hypoth- 
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thenar  and  hypothenar  eminences,  and  the  apex  by  the  junction  of  the  thenar 
and  hypothenar  eminences. 

The  palmar  flexor  furrow  is  composed  of  two  parts,  an  uhiar  and  a  radial. 
The  ulnar  part  (convex  upward)  extends  from  in  front  of  the  head  of  the  fifth  meta- 
carpal bone  to  the  web  between  the  index  and  middle  fingers,  and  the  radial  part 
(convex  downward)  extends  from  in  front  of  the  head  of  the  metacarpal  bone  of  the 
index  finger  to  the  hypothenar  eminence.  When  the  fingers  arc  flexed,  the  trans- 
verse j)ortions  of  these  furrows  fonn  a  deep  fissure  with  a  central  interruption. 
This  fissure  indicates  the  position  of  the  heads  of  the  metacarpal  bones ;  the  upper 
limits  of  the  synovial  sheaths  of  the  flexor  tendons  of  the  index,  middle,  and  ring 
fingers ;  the  division  of  the  j)almar  fascia  into  four  slips,  and  the  transverse  meta- 
carpal ligament ;  while  a  little  below  it  the  digital  arteries  bifurcate  into  their 
terminal  branches.  An  archtd  furrow  also  extends  around  the  base  of  the  thenar 
eminence  from  the  outer  end  of  the  radial  portion  of  the  palmar  flexor  furrow  to 
the  base  of  the  thenar  eminence.  It  is  placed  opposite  the  carpo-metacarpal  joint 
of  the  thumb ;  this  relation  is  analogous  to  tliat  of  the  other  two  furrows  to  the 
metacarpo-phalangeal  joints.  If  the  metacarpal  bone  of  the  thumb  be  viewed  as 
the  first  phalanx, — which  it  is  from  a  develo]miental  point  of  view, — the  analogy  is 
more  complete,  all  three  furrows  maiking  the  position  of  the  basal  articulations 
of  the  primary  phalanges. 

On  the  palmar  surtace  of  the  luiger  there  are  three  transverse  furrows ; 
the  last  two  locate  the  positicai  of  the  interphalangeal  joints,  the  first  furrow 
being  nearly  midway  between  the  metacarpo-phalangeal  and  the  first  inter- 
phalangeal articulations. 

With  the  thumb  strongly  abducted,  a  line  drawn  from  its  lower  border  trans- 
versely across  the  palm  of  the  hand  represents,  for  all  practical  purposes,  the  lowest 
point  in  the  course  of  the  sui)erficial  palmar  arch.  A  line  drawn  one-half  of  an 
inch  to  the  proximal  side  of  that  for  the  superficial  arch,  and  parallel  to  it,  repre- 
sents the  course  of  the  deep  arch. 

The  interosseous  arteries,  both  dorsal  and  palmar,  nin  along  the  interosseous 
spaces,  thus  making  it  <le<iral)le  when  o])ening  abscesses  of  either  the  front  or 
back  of  the  hand  to  carry  the  incision  over  the  metacarpal  bones  rather  than  over 
the  interspaces. 

The  sesamoid  bones  of  the  thumb  lie  just  Ixn^ond  the  metacarpo-jjlialangeal 
joint, — that  is,  to  its  distal  side, — so  that  in  am] citation  through  the  joint  the 
incision  into  the  articulati()n  should  be  made  on  the  proximal  side  of  these  bones. 

The  knuckles,  consisting  of  tliree  rows,  are  forme<l  by  the  distal  ends  of  the 
proximal  bones.  Thus,  the  heads  of  the  metacarpals  form  the  first,  the  distal  ends 
of  the  first  phalanges  the  second,  and  the  distal  ends  uf  the  second  j)halanges  the 
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third,  row.     To  enter  the  knuckle-joint  for  amputation  the  knife  should  be  carried 
a  little  in  advance  of  the  prominence  of  the  knuckle. 


Nerve  Stretching  and  Nerve  Section  have  now  become  so  well-recog- 
nized and  common  procedures  that  the  following  few  instructions  may  be  an 
aid  to  the  student,  both  in  retaining  his  knowledge  of  the  anatomic  relations 
and  in  subsequent  practical  surgical  utility  : 

The  entire  axillary  or  brachial  plexus  can  be  stretched  in  the  axilla  through  an 
incision  made  in  the  line  of  the  axillarv  arten'.  Each  branch  or  cord  must  be 
identified,  raised  upon  a  blunt  hook  or  aneurysm  needle,  and  pulled  with  moderate 
tension  in  proportion  to  the  size  of  the  nerve  being  manipulated.  The  median 
7ie)'ve  is  found  upon  the  outer  side  of  the  brachial  artery  in  its  upper  third,  anterior 
to  the  arterv  in  its  middle  third,  and  on  its  inner  side  in  its  lower  third.  It  can 
be  reached  in  the  lower  end  of  the  forearm  through  an  incision  parallel  with  the 
ulnar  border  of  the  flexor  carpi  radialis  tendon,  where  it  will  be  found  between  this 
tendon  and  the  outermost  tendon  of  the  flexor  sublimis  digitonim.  The  external 
cutaneous  or  musculo-cufaneous  nerve,  before  it  pierces  the  coraco-brachialis  muscle, 
lies  upon  the  outer  side  of  the  median  nerv^e,  and  lower  down,  between  the  biceps 
and  brachialis  anticus  muscles.  Upon  the  outer  side  of  the  tendon  of  the  biceps 
it  becomes  an  occupant  of  the  superficial  fascia. 

The  internal  cutaneous  nerve  is  found  upon  the  inner  side  of  the  brachial 
artery  in  the  upper  third  of  the  arm,  and  upon  the  inner  side  of  this  vessel  and 
the  median  nerve  in  the  middle  of  the  arm. 

The  ulnar  nercCy  in  the  upper  two-thirds  of  the  arm,  is  on  the  inner  side  of 
the  internal  cutaneous,  and  is  readily  diflc'rentiated  from  it  because  of  its  larger 
size.  It  is  easilv  found  behind  the  internal  condyle,  one  of  the  best  locations  for 
securing  it  with  little  ettbrt  and  sliglit  danger  of  confounding  it  with  other  struc- 
tures.    It  is  also  readily  found  in  the  lower  j>art  of  the  forearm,  under  the  flexor 
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arm  under  the  ulnar  margin  of  the  supinator  longus  muscle  on  the  outer  side  of 
the  radial  artery. 

The  motor  points  are  places  where  the  nerves  become  superficial  by  perfor- 
ating the  deep  fascia,  or  where  they  emerge  through  or  between  muscles  to  take  a 
superficial  course.  It  is  at  these  points  that  response  is  most  readily  secured  to  a 
concentrated  electric  current  from  a  small  electrode,  causing  marked  tingling  and 
decided  muscular  contraction  with  a  strength  of  current  that  is  hardly,  or  not  at 
all,  noticeable  at  other  parts  of  the  cutaneous  surface.  The  points  are  well  shown 
in  Plates  VIII  and  IX. 

« Measurements  of  the  arm  are  made  from  the  tip  of  the  acromion,  or  the 
angle  of  junction  of  the  acromion  with  the  spine  of  the  scapula,  to  the  external 
condyle,  and  with  the  foreann  extended  and  supinated  from  this  to  tlie  tij)  of  the 
styloid  process  of  the  radius.  Each  point  should  be  identified  and  marked  with  a 
dot  of  ink,  for  the  custom  of  identifying  these  points  while  measuring  with  a  tape 
may  cause  eiTors  of  one-quarter  or  one-half  of  an  inch  in  two  successive  measure- 
ments by  the  same  individual.  This  is  particularly  impoiiant  in  medico-legal 
cases. 

Dissection. — The  dissection  of  the  upper  extremity  includes  as  mucli  of  the 
front  and  ]>ack  of  the  chest  as  is  connecte<l  with  the  arm,  together  with  the 
shoulder,  axilla,  arm,  forearm,  and  hand.  Prei)aratorv  to  making  the  dissection, 
the  cadaver  should  be  placed  upon  its  back,  with  the  arm  at  a  right  angle  to  the 
body  and  resting  upon  a  flat  board,  to  which  the  hand  should  be  fastened  in 
supination.  A  block  four  to  six  inches  in  thickness  should  be  placed  under  the 
shoulders.  For  purposes  of  preservation  the  part  should  l)e  bandaged  as  high  as 
the  middle  of  the  arm,  preferably  with  some  oiled  paper,  oiled  muslin,  or  rubber, 
to  ])revent  drying.  This  covering  shouhl  be  removed  as  the  dissection  ])rogresses 
and  reapplied  when  discontinuing. 

In  reflecting  tlie  skin  it  is  a<lvisable  to  make  as  large  fla])s  as  possible.  My 
reason  is  a  two-fold  one:  first,  tliere  is  no  better  covering  than. the  skin  to 
preserve  the  moisture  of  the  un<lerlying  structures  ;  and,  second,  the  dissector  is 
thus  enabled  to  review  the  surface  anatomy  of  the  part,  from  time  to  time,  and 
study  carefully  the  relations  of  the  surface  markings  to  the  deeper  stnictures. 
In  removing  the  skin  from  the  front  of  the  eh(»st  no  inon*  than  three  incisions  are, 
therefore,  ad visal)le :  one  extending  along  thi*  middle  of  the  entire  length  of  the 
sternum,  another  from  the   up]>er  end  of  this  incision  along  tlu*  clavicle  to  its 
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Now  grasp  only  tlie  skin  at  the  superior  sternal  angle  with  a  pair  of  forceps 
and  gradually  reflect  it  by  severing  its  connection  to  the  underlying  fascia  with  a 
knife ;  but  as  soon  as  enough  has  been  turned  back  to  be  readily  grasped  by  the 
fingers,  they  should  take  the  place  of  the  forceps,  because  the  work  thus  becomes 
easier  and  is  more  rapidly  and  more  neatly  execut^jd.  The  superficial  fascia  and 
its  nerves  and  vessels  thus  become  exposed,  though  in  the  infra-clavicular  and 
shoulder  regions  there  will  be  seen  a  thin  layer  of  muscular  fibers  passing  over  the 
clavicle  into  the  neck.  This  is  tlie  origin,  or  inferior  attachment,  of  the  platysma 
myoides  muscle,  a  superficial  structure  by  which  the  skin  of  the  neck  is  moved.  It 
is  a  remnant  of  a  well-marked  and  useful  structure^ — the  panniculus  camosus — 
a  thin  layer  of  muscular  fibers  existing  in  the  lower  animals;  it  is  situated  in  the 
superficial  fascia,  and  enables  its  possessor  to  shake  off  flies  and  other  insects  by 
rapid  vibratory  motions  of  the  hide.  It  is  the  underlying  red  muscular  structure 
which  one  sees  in  fancy  figures  cut  in  quarters  of  beef  and  mutton.  A  slash  of 
the  knife  immediately  after  skinning  causes  a  wide  separation  of  the  severed  ends 
of  the  still  warm  muscular  fibers,  which  contract  as  soon  as  cut. 

The  skin  over  the  sternum  is  rather  thicker  than  over  the  lateral  regions  of 
the  thorax,  can  not  readily  be  raised  up  in  folds,  and  retracts  considerably 
when  divided.  In  males  it  is  often  covered  with  a  growth  of  hair.  Keloid 
growths  are  not  uncommonly  seen  here. 

The  superficial  fascia  consists  of  l)oth  a  superficial  layer  of  connective  tissue, 
quite  rich  in  adipose  substance,  occu])ying  its  meshes,  and  a  deep  layer,  which  is 
membranous  and  resembles  the  deep  fiiscia  to  which  it  is  attached.  Between  the 
two  layers  are  found  the  mammary  gland,  the  vessels,  and  the  nerves.  Over  the 
sternum  the  adij)0se  tissue  is  less  abundant  than  elsewhere  in  the  anterior  thoracic 
region  ;  and  in  corpulent  persons,  therefore,  the  sternal  area  is  relatively  depressed. 
The  fascia  is  firmly  adherent  to  the  jHTiosteum  of  the  sternum. 

The  vessels  of  the  superficial  fascia  are  as  follows :  Five  or  six  perforating 
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cephalic  vein.  *  The  long  thoracic  artery  sends  branches  to  the  mammary  gland 
and  the  superficial  fascia.  All  of  these  vessels  supply  the  fascia  and  skin  of 
this  region,  and  are  accompanied  by  veins  and  lymphatics,  the  latter  becoming 
visible  during  inflammatory  diseases. 

The  nerves  in  the  fascia  of  this  region  are  branches  of  the  cervical  plexus 
and  the  intercostals.  The  cervical  plexus  sends  down  imier  or  Bupra-stenial  branches, 
which  pass  over  the  sternal  end  of  the  clavicle  to  the  upper  part  of  the  sternal 
region  of  the  chest;  middle  or  supra-clavicular  branches^  to  the  infra-clavicular 
region ;  and  external  or  supra'acromial  branches,  to  the  upper  and  back  part  of  the 
shoulder.  These  three  sets  comprise  the  descending  branches  of  this  plexus. 
The  anterior  cutaneous  branches  of  the  upper  six  intercostal  nerv'es  pierce  the 
I)ectoralis  major  to  supply  the  «kin  and  fascia  over  this  muscle  and  the  region  of 
the  sternum.  A  few  twigs  from  the  third  and  fourth  go  to  the  mammary  gland. 
The  lateral  cutaneous  ners'es,  brandies  of  the  intercostals,  pierce  the  external  inter- 
costal muscles  and  emerge  Ix'tween  the  digitations  of  the  serratus  magnus  muscle. 
They  divide  into  anterior  and  posterior  branches,  the  former  turning  upward  over 
the  lower  border  of  the  pectoralis  major  to  the  fascia  and  skin  of  the  chest  and 
to  the  mammarj'  gland,  and  the  posterior  passing  backward  to  the  dorsum  of  the 
trunk  over  the  anterior  margin  of  tlie  latissimus  dorsi. 

The  lymphatic  vessels  of  the  anterior  chest  region  converge  toward  the 
axillarj'  glands,  are  (juite  sparse,  and  in  their  normal  condition  are  as  difficult  to 
distinguish  here  as  elsewhere. 

The  mammary  glands — smooth,  rounded  prominences — form  the  bust  or 
breasts  of  women.  They  are  nidimentary  in  the  male,  alth<^ugh  exceptional 
instances  have  been  reported  of  men  nursing  children  from  their  breasts.  They 
are  more  or  less  hemispheroi<Ial,  tlie  flat  or  concave  base  resting  ui)on  the 
decider  layer  of  the  superficial  fascia.  They  extend  from  the  third  to  the  seventh 
rib  and  from  the  edge  of  the  sternum  to  the  anterior  axillary  border.  Their 
hmgest  diameter  extends  upward  and  outward  toward  the  axilhi.  The  outline  of 
the  base  of  the  gland  is  not  circular,  but  rather  triangular,  inasmuch  as  there  are 
two  extensions — an  uiq)er  and  a  lower — of  variable  size,  one  toward  tlie  axilla, 
the  other  toward  the  sternum.  The  uj)])er  of  tliese  axillary  extensions  may  even 
curve  around  the  lower  border  of  the  great  pectoral  muscle;  furthermore,  a  com- 
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being  rudimentary  in  childhood,  developing  at  puberty,  and  becoming  more 
enlarged  during  pregnancy,  to  reach  their  highest  development  after  childbirth 
and  during  lactation.  They  diminish  after  lactation,  and  thus  alternately  become 
larger  and  smaller  during  successive  births,  until  the  child-bearing  and  suckling 
periods  have  been  passed,  when  they  atrophy  and  again  assume  a  rudimentary  state. 
The  mamma  is  composed  of  tissue  of  a  glandular,  fibrous,  and  fatty  type. 
The  glandular  structure  is  racemose,  and  consists  of  small,  secreting  lobules,  with 
confluent  ducts,  the  lobules  uniting  to  form  lobes,  each  of  which  has  a  single  main 
duct  terminating  in  the  nipple.  There  are  from  fifteen  to  twenty  of  these  lac- 
tiferous or  galactophorous  ducts.  They  converge  toward  the  nipple  and  form  under 
the  areola  ampulloe  or  dilatations,  which  serve  as  reser\^oirs  for  the  milk ;  they 
again  contract  as  they  enter  the  nipple  and  open  upon  the  summit  by  orifices 
smaller  than  the  ducts  themselves.  The  ducts  are  composed  of  connective  tissue 
and  longitudinal  muscular  fibers,  and  are  lined  with  tessellated  epithelium,  con- 
tinuous with  the  skin  externally  and  witli  the  glandular  epithelium  internally. 
The  fibrous  structure  consists  of  the  perimammary  investiture  of  superficial  fascia 
(capsule  of  the  gland)  and  its  intramammary  extensions,  wliich  form  supporting 
and  connecting  septa  between  the  lobes  of  the  gland.  Some  processes  of  the  fascia 
go  to  the  nipple  and  skin  and  arc  called  suspensory  ligaments  (ligaments  of  Sir 
Astley  Cooper).  The  fatty  tissue  covers  the  surface  of  the  gland  and  its  component 
lobes  and  consists  of  two  portions,  the  perimammary  and  interlobar;  it  does  not, 
however,  exist  within  or  immediately  bencatli  the  nipple.  The  amount  of  the  fatty 
tissue,  rather  than  that  of  the  glandular  stnicturc,  determines  the  size  of  the  breast. 
The  deep  surface  of  the  capsule  of  the  gland  is  connected  to  the  deep  or  pectoral 
fascia  bv  loose  connective  tissue,  in  which  a  bursa  sometimes  exists.  At  times  this 
connective  tissue  is  so  loose  in  female  savages,  as  in  the  Hottentots,  that  the  glands 
can  be  thrown  over  the  shoulder,  and  a  child  suckled  while  being  carried  upon  the 
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and  lactation  and  have  the  appearance  of  subcutaneous  tubercles.  They  secrete  a 
greasy  substance  to  protect  the  nipple  during  suckling.  These  glands  may  be 
primarily  affected  by  carcinoma  or  sarcoma,  Avhich  may  secondarily  involve  the 
mammary  gland. 

The  skin  of  the  nipple  is  thin  and  verj'^  sensitive,  and  is  often  the  seat  of 
painful  and  intractable  fiasures  during  nursing.  Chronic  inflammation  of  the  skin 
of  the  nipple  (eczema)  is  at  times  the  accompaniment  of  beginning  Paget's  disease, 
mammary  epithelioma,  and  cancer  of  the  breast. 

Blood  and  Nerve  Supply. — The  mammary  gland  is  nourished  by  the  long 
thoracic  branch  of  the  axillary  artery,  the  anterior  intercostalj  and,  especially,  the 
perforating,  branches  of  the  internal  mammarj^  artery,  and  the  intercostal  arteries. 
The  veins  accompany  the  arteries  and  also  form  an  anastomotic  circle  about  the 
nipple  {circulm  venoi^uSj  Haller),  from  which  large  branches  carry  its  contents  to  the 
circumference  of  the  gland,  whence  it  is  taken  to  the  axillary  and  internal  mam- 
mary veins. 

The  lymphatic  channels  i)lay  a  conspicuous  role  in  inflammatory  and  neo- 
plastic processes.  Most  of  the  mauiniary  lymjiliatics  go  to  tlie  axillary  glands, 
though  a  few  enter  the  anterior  mediastinal  lymphatics,  following  the  mammary 
branches  of  the  internal  mammary  artery.  When  the  breasts  are  unusually  large, 
the  lymphatics  communicate  across  the  sternum  ;  this  is  one  of  tlie  anatomic 
explanations  of  the  occurrence  of  cancer  in  both  breasts.  In  advanced  cases  of 
carcinoma  of  the  breast  the  glands  in  the  infra-  and  supra-chivicular  fossa)  often 
become  involved,  in  addition  to  the  axillary  glands.  The  lymph  from  the  mam- 
mary gland  first  pasvses  into  the  glands  along  the  ant^erior  fold  of  tlie  axilla  and 
then  into  those  along  the  axillary  vessels.  As  metastasis  from  cancers  follows  the 
course  of  the  lymphatics,  tlie  glands  along  the  anterior  fold  are  first  involved  and 
then  those  along  the  axillary  vessels  are  aifected.  In  its  course  the  lymph  will, 
after  a  time,  involve  the  glands  along  the  sul>clavian  vessi'ls.  The  anastomosis 
between  the  submammary  lymphatics  and  the  intraniannnarv  lymphatics  is  so 
free  that  the  operation  for  carcinoma  of  the  breast  which  ])r()nHses  the  best  results 
is  that  which  removes  the  entire  gland,  the  skin  wide  of  the  diseased  area,  totally 
excises  the  submammary  and  paraniannnarv  connective  tissue,  the  pectoral  faseia, 
sternal  portion  of  the  peetoralis  major,  the  ])ectoralis  minor,  the  lymphatics  and 
connective  tissue  of  the  armpit,  deep  infraclavicular  and  subclavian  triangles. 
The  lymphatics  of  the  axilla,  deej)  inlVaclavicular  triangle,  and  subclavian  tri- 
angle are  not  necessarily  involved  through  the  sujK'rlicial  lyini)hatic  channels, 
but  mav  be  directlv  intected  throuHi  the  subniainiiiarv  Ivninhatic  vessels.  If 
the  axillary  vein  be  wounded   in  the  oju'ration  for  removal  of  the  breast,  a  small 
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ligature ;  but  if  the  wound  be  large,  the  vein  must  be  tied  to  either  side  of  the  rent. 
When  the  axillary  vein  is  included  in  malignant  tissue,  ligatures  should  be  applied 
above  and  below  and  the  involved  portion  of  the  vein  excised. 

The  neiTc  suj)ply  is  from  the  anterior  cutaneous  braiichcs  of  the  third,  fourth, 
and  fifth  intercostal,  the  descending  branches  of  the  cervical  plexus,  and  the  lateral 
cutaneous  branches  of  the  third,  fourth,  and  lifth  intercostals.  This  arrangement 
of  the  nerves  explains  the  pains  felt  in  the  shoulder,  neck,  back,  and  down  the 
arm  in  painful  breast  affections,  such  as  cancer,  mastitis,  and  abscess. 

The  largest  artery  divided  in  excision  of  the  breast  is  the  long  thoracic^  also 
called  deep  external  mammary  in  contradistinction  to  the  superficial  external  niam- 
maryy  which  is  not  constant.  The  suj^erficial  external  mammarj^  is  a  branch 
either  of  the  third  division  of  the  axillary  or  of  the  first  portion  of  the  brachial, 
and  reaches  the  gland  by  passing  through  the  superficial  fascia  of  the  axilla. 

Because  of  the  close  relation  which  this  ghiud  bears  to  the  pectoralis  major 
muscle,  all  movements  of  the  arm  affect  the  gland,  more  or  less.  This  is  not 
particularly  noticeable,  ordinarily,  but  it  becomes  unpleasantly  evident  in  painful 
affections  of  the  breast,  as  in  mammarv  abscess. 

Mammary  abscess  may  be  confined  between  the  septa  of  the  gland,  may  be 
diffused  throughout  the  organ,  or  may  occur  in  the  submammary  connective  tissue  ; 
in  this  last  event  it  will  most  likely  point  at  the  anterior  fold  of  the  axilla.  Inci- 
sions into  the  l.)reast  should  be  made  toward  the  ni])ple,  so  as  not  to  sever  the 
lactiferous  ducts  which  converge  toward  this  point.  After  opening  an  abscess  of 
the  mammary  gland,  the  fibrous  septa  of  the  abscess  should  be  bn^ken  down  in 
order  that  perfect  drainage  may  l)e  obtained.  ^Vfter  all  o]>erati()ns  upon  the 
mammary  gland,  and  in  the  treatment  of  inilannnatory  affections  of  the  gland,  the 
whole  upi)er  extremity  should  be  bandaged  to  the  chest  as  in  fractured  clavicle,  so 
that  movements  of  the  arm  and  pect(n*alis  major  will  not  prevent  rest  of  the  part. 
Enlargement  of  the  bursa  under  the  breast  would  constitute  a  submammary  cyst. 
In  long-stiinding  scirrhus  (hard  cancer)  of  this  gland  the  nij)ple  is  retracted  and 
the  skin  dim])led,  l)ecause  of  traction  by  the  fibrous  se])ta  and  lactiferous  ducts. 

In  (Jctrcdnf/  adIicsioiiH  between  the  niainnuiry  glan<l  and  the  pectoralis  major,  as 
in  carcinoma  of  the  l>reast,  the  gland  should  be  moved  in  the  direction  of  the  fibers 
of  that  muscle  ;  for  if  the  irlan<l  is  moved  in  a  direction  which  is  across  that  of  the 
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the  lateral  half  of  the  entire  length  of  the  sternum  *  except  below  the  attachment 
of  the  seventh  costal  cartilage ;  from  the  cartilages  of  the  true  ribs,  excepting  fre- 
quently either  the  first  or  the  seventh,  or  both ;  from  the  sternal  end  of  the  sixth 
rib ;  and  from  the  aix)neurosis  of  the  adjacent  portion  of  the  external  oblique. 
From  thi&  extensive  origin  the  fibers  converge  upon  the  front  of  the  arm,  forming 
a  flat  tendon  about  two  inches  in  length,  which  is  inserted  into  the  anterior  bicipi- 
tal ridge  of  the  humerus.  The  lowermost  fibers  of  origin  of  this  portion  have  the 
highest  insertion  on  the  ridge,  and  the  uppermost  fibers  have  the  lowest.  Thus, 
the  jnost  inferior  fibers  are  overlapped  near  their  insertion  by  the  middle  fibers, 
and  these  in  turn  by  the  upper.  The  clavicular  fibers  pass  downward  and  out- 
ward, the  central  fibers  horizontally  outward,  and  the  lower  fibers  upward  and 
outward.  The  anterior  layer  of  the  doubled  tendon  of  insertion  is  thicker  than 
the  posterior,  and  receives  the  fibers  of  the  clavicular  and  upper  chondro-stemal 
portions,  the  posterior  portion  receiving  the  remaining  fibers  from  the  lower  half 
of  the  muscle.  The  tendon  of  insertion  is  connected  with  that  of  the  deltoid.  It 
sends  a  prolongation  upward  over  the  bicipital  groove  to  the  greater  tuberosity, 
thus  binding  down  the  long  head  of  the  biceps,  another  backward  to  line  the 
groove,  and  still  another  to  the  deep  fascia  of  the  arm. 

The  chondro-sternal  portion  lies  upon  the  sternum,  ribs,  and  costal  cartilages, 
the  intercostal  muscles,  the  pectoralis  minor,  part  of  the  serratus  magnus,  and  the 
deep  layer  of  the  deep  fascia ;  the  clavicular  portion  lies  in  front  of  the  costo- 
coracoid  membrane  and  the  stnictures  piercing  this  membrane.  The  pectoralis 
major,  pectoralis  minor,  and  deep  layer  of  the  deep  fascia  form  the  anterior 
axillary  wall.  Between  the  clavicular  portion  of  the  pectoralis  major  and  the  ante- 
rior edge  of  the  deltoid  is  the  delto-pectoral  sulcus,  or  cephalic  groove,  which 
accommodates  the  cephalic  vein  and  the  descending  or  humeral  branch  of  the 
acroniio-thoracic  arterv.  Internallv,  in  some  nuiscuhir  individuals  the  fibers  of 
the  pectoralis  major  decussate  with  those  of  its  fellow  of  the  ()j)posite  side. 
Occasionally,  nuiscular  fil)ers  are  found  along  the  sternum,  from  the  manubrium 
above  to  the  sheath  of  the  rectus  below,  an<l  form  the  rectus  stcrnalis  7nnscle.  The 
lower  edge  of  the  pectoralis  major  forms  the  anterior  axillary  margin  and,  with 
the  latissinius  dorsi,  converges  toward  the  outer  pari  of  the  s])ace. 

Tlie  cellular  interval  between  the  chondnKsternal  and  clavicular  portions  of 
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rotator  of  the  humerus.  The  clavicular  portion  aids  the  anterior  fibers  of  the  del- 
toid in  elevating  the  ann  and  drawing  it  forward,  while  the  lowermost  fibers  of  the 
chondro-sternal  portion  draw  the  arm  downward  and  forward.  The  pectoralis  major 
is  a  hugging  muscle.  If  the  arm  be  fixed,  its  action  is  reversed.  It  then  would 
help  to  elevate  the  body  suspended  by  the  arms,  would  elevate  the  body  in  dipping 
between  parallel  bars,  and  would  be  a  powerful  aid  in  difficult  respiration  when 
the  arms  are  fixed.  It  reaches  a  remarkable  development  in  winged  animals,  in 
which  its  size  may  be  inferred  from  the  thickness  of  their  breasts.  The  pectoralis 
major  is  often  the  seat  of  carcinomatous  deposits  in  cases  of  malignant  disease  of 
the  breast ;  and,  in  such  cases,  the  surgeon  does  not  hesitate  to  remove  a  part  or 
the  whole  of  the  muscle.  In  the  most  radical  operation  for  mammary  cancer  the 
chondro-sternal  portion  of  the  muscle  is  always  removed.  After  this  operation 
hyj)ertrophy  of  the  clavicular  portion  of  the  pectoralis  major  and  the  anterior  part 
of  the  deltoid  compensates  for  the  loss  of  the  chondro-sternal  portion  of  the  pec- 
toralis major. 

Blood  Supply. — Nourishment  is  supplied  to  this  muscle  by  branches  of  the 
axillary  and  internal  mammary  arteries,  especially  the  acromio-tlioracic  and  long 
thoracic  branches  of  the  axillary  which  ramifv  in  the  anterior  pectoral  region. 

Nerve  Supply. — Its  nerves  are  the  external  and  internal  anterior  thoracic. 

Dlssectiox. — The  next  step  in  the  dissection  is  to  detach  the  clavicular  por- 
tion of  the  pectoralis  major  from  the  clavicle  and  displace  it  downward  and  out- 
ward, when  will  be  seen  a  triangular-shapcMl  sj)ace,  the  floor  of  which  is  formed  by 
the  deep  pectoral  or  clavi-pectoral  ftiscia.  This  triangular-shaped  space  is  the 
superficial  infra-clavicular  triangle — superficial  in  contradistinction  to  a  still  deeper 
one,  the  deep  infra-clamcidar  triangle — seen  after  the  removal  of  the  clavi-pectoral 
fascia. 

The  superficial  infra-clavicular  triangle. — The  base  of  the  superficial  infra- 
clavicular triangle  is  directed  outward  and  is  formed  by  the  anterior  border  of  the 
deltoid  muscle ;  the  apex  is  directed  inward  and  lies  at  the  junction  of  the  clavicle 
with  the  sternum.  It  is  bounded  above  l)v  the  inner  half  of  the  clavicle,  and 
below  by  the  upper  edge  of  the  sternal  portion  of  the  pectoralis  major.  Its  roof 
is  formed  by  the  clavicular  portion  of  the  peetoralis  major ;  its  floor,  by  the  clavi- 
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attached  to  the  upper  surface  of  the  coracoid  process ;  internally,  it  blends  with 
the  intercostal  fascia  covering  the  upper  two  intercostal  spaces ;  below,  it  divides 
along  the  upper  border  of  the  pectoralis  minor  to  invest  this  muscle.  From  the 
lower  border  of  the  pectoralis  minor  it  descends  as  a  single  layer  to  join  the  super- 
ficial layer  of  the  deep  or  pectoral  fascia  along  the  lower  margin  of  the  pectoralis 
major,  forming  the  axillary  fascia.  As  previously  described,  it  forms  the  floor  of 
the  superficial  infra-clavicular  triangle.  It  is  denser  externally  at  its  attachment 
to  the  coracoid  process  than  internally,  where  it  blends  with  the  fascia  covering 
the  first  two  intercostal  spaces.  It  also  blends  with  the  sheath  of  the  axillary 
vessels.  The  clavi-pectoral  fascia  is  sometimes  spoken  of  as  the  suspensory  ligament 
of  the  axilhj  since  by  its  connection  with  the  fascial  sheath  of  the  pectoralis  minor 
it  suspends  the  axillary  fascia  (floor  of  axilla),  thus  forming  the  hollow  of  the 
ann-pit. 

The  costo-coracoid  membrane  is  that  portion  of  the  clavi-peetoral  fascia  which 
fills  the  interval  between  the  clavicle  and  upper  border  of  the  pectoralis  minor 
muscle.  It  is  denser  than  the  lower  part  of  the  clavi-pectoral  fascia,  and  is  pierced 
by  the  cephalic  vein,  acromio-thoracic  artery  and  vein,  the  external  anterior  thoracic 
nerve,  and  sometimes  by  a  branch  of  the  superior  thoracic  artery. 

Considerable  importance  attaches  to  the  arrangement  of  the  deep  or  pectoral 
fascia  because  of  possible  purulent  collections  in  this  region.  Such  a  collection 
situated  behind  the  pectoralis  major,  or  between  it  and  the  pectoralis  minor,  would 
point  either  at  the  anterior  border  of  the  axilla  or  under  the  clavicle  in  the  upper 
end  of  the  delto-pectoral  sulcus.  If,  however,  it  were  situated  behind  the  pecto- 
ralis minor  muscle  and  the  deep  layer  of  the  deep  fascia,  it  would  either  remain 
confined  in  the  axillary  space  and  point  at  the  floor  of  the  arm-pit  or  extend 
upward  into  the  neck  in  the  direction  of  least  resistance  and  point  above  the  clavicle. 


ate; 


Exlernal  interiof  thoiacic 
Acromio-thoraeic  a, 


branch  of  acromio-thor 


Cephalic 


Dranch  of  ac 

omio  Ihoracic  a 

i 

^ 

PLATE 


Ai;illary 


DISSECTION  OF  THE  UPPER   EXTREMITY.  73 

toralis  major  and  deltoid  muscles,  the  anterior  lamella  of  the  eosto-coracoid  mem- 
brane being  between ;  and  behind,  with  the  posterior  layer  of  the  eosto-coracoid 
membrane,  the  subclavian  vessels,  and  brachial  plexus  of  nerves. 

Blood  Supply. — From  the  clavicular  branch  of  the  acromio-thoracic  artery. 

Nerve  Supply. — ^A  filament  from  the  cord  formed  by  the  fifth  and  sixth 
cervical  nerves. 

Action. — It  depresses  the  shoulder  by  pulling  the  clavicle  downward  and 
forward.  It  also  draws  the  clavicle  inward,  holding  the  inner  extremity  of  the 
bone  against  the  sternum. 

Dissection. — Push  the  subclavius  muscle  upward  and  divide  the  posterior 
layer  of  the  eosto-coracoid  membrane  ;  then  divide  the  eosto-coracoid  membrane  at 
its  attachments  to  the  coracoid  process  and  the  upper  two  intercostal  spaces,  and 
dissect  it  from  the  stnictures  which  pierce  it,  leaving  the  latter  intact.  This  will 
expose  to  view  the  deep  infra-clavicular  triangle. 

The  deep  infra-clavicular  triangle. — The  base  of  the  deep  infra-clavicular 
triangle  is  directed  inward,  and  is  formed  by  the  line  of  junction  of  the  upper  two 
ribs  with  their  costal  cartilages ;  the  apex  is  directed  outward,  toward  the  coracoid 
process.  It  is  bounded  above  by  the  inner  half  of  the  clavicle,  and  below  by  the 
upper  border  of  the  pectoralis  minor.  Its  roof  is  formed  by  the  eosto-coracoid 
membrane  and  its  floor  by  the  upper  two  ribs  and  intercostal  muscles,  the  serratus 
magnus,  and  the  subscapularis  muscle.  It  will  be  seen  that  the  subclavius  muscle, 
since  it  is  ensheathed  bv  the  eosto-coracoid  meml)rane,  must  nocessiirilv  be  found 
in  the  floor  of  the  superficial  and  in  the  roof  of  the  deep  infra-clavicular  triangle. 
The  contents  of  the  deep  triangle  are  the  third  portion  of  the  axillary  vein,  i\\Q  first 
portion  of  the  axillary  artery,  the  superior  thoracic  and  acromio-thoracic  arteries  and 
vdnSy  the  terminal  portion  of  the  cephalic  vein,  the  extenwl  ami  internal  anterior 
thoracic  nerves,  the  cord^  of  the  axillary  or  brachial  plexus,  and  the  posterior  or  long 
thoracic  nerve.  These  structures  will  l)e  described  under  the  dissection  of  the 
axilla,  as  they  can  be  studied  to  better  advantage  at  that  time 

Dissection. — The  remaining  or  cliondro-sternal  portion  of  the  pectoralis  major 
should  now  be  severed  in  tlie  middle  and  reflected,  when  will  ])e  exposed  the  pecto- 
ralis minor  envelope<l  1)V  the  deep  layer  of  the  deep  or  pectoral  fascia.  The  internal 
anterior  thoracic  nerve  should  be  observed  as  it  passes  from  the  pectoralis  minor  to 
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muscle.  It  lies  behind,  and  in  contact  with,  the  pectoralis  major,  between  the 
two  lamellae  of  the  deep  layer  of  the  pectoral  fascia,  and  immediately  in  front 
of  the  axillary  contents.  Its  upper  and  lower  margins  divide  the  axillary  artery, 
over  which  it  passes,  into  three  parts,  the  first  portion  being  above,  the  second 
behind,  and  the  third  below,  the  muscle. 

Blood  Supply. — From  the  superior  or  short  thoracic  and  long  thoracic  arteries, 
which  pass  along  its  upper  and  lower  borders  respectively. 

It  receives  its  Nerve  Supply  from  the  internal  anterior  thoracic  ner\"e,  which 
pierces  it  to  enter  the  under  surface  of  the  i^ectoralis  major. 

Action. — It  draws  the  shoulder  downward  and  forward,  but  does  not  draw 
it  inward,  as  is  so  generally  stated,  because,  though  tending  to  do  so,  the  clavicle 
prevents.  If  the  shoulder  were  fixed  well  forward,  it  could  act  as  a  powerful 
inspiratory  muscle. 

Dissection. — ^This  muscle  should  now  be  severed  through  its  middle  and 
reflected  as  far  as  its  attachments,  thus  exposing  the  whole  axilla  to  view.  Upon 
the  opposite  side  of  the  body  the  axillary  contents  should  be  dissected  from  below 
upward  without  disturbing  the  pectoral  muscles,  access  to  the  axilla  being  gained 
through  its  base,  which  is  the  axillary  fascia.  It  is  by  this  latter  route  that  the 
surgeon  enters  in  nearly  all  axillary  operations.  The  study  of  the  axillarj'^  con- 
tents from  these  two  different  directions  forms  the  best  method  of  practically 
familiarizing  the  student  with  their  intricate  relations. 

The  axillary  fascia. — The  layer  of  fascia  inclosing  the  pectoralis  minor 
joins  the  layer  covering  the  pectoralis  major  along  the  lower  or  axillary'  border  of 
the  latter  muscle  ;  by  this  union  is  formed  the  axillarv  fascia.  It  is  a  dense  mem- 
brane  which  extends  from  the  lower  border  of  the  pectoralis  major  backward  to  the 
latissimus  dorsi  muscle,  and  forms  the  floor  of  the  axilla — outward  to  become  con- 
tinuous with  the  deep  fascia  of  the  arm,  and  inward  to  l)lend  with  the  deep  fascia 
of  tlie  chest.  Where  it  meets  the  latissimus  dorsi  (posterior  ])order  of  the  axilla),  it 
divides  into  two  lavers,  which  ensheath  that  muscle  and  become  continuous  with 
the  deep  fascia  of  the  l)ack. 

The  axilla,  or  arm-pit,  is  a  pyramidal -shaped  space  or  recess,  situated  between 
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bleeding  to  alarm  the  operator  and  lead  him  to  fear  that  he  has  wounded  a 
large  branch  within  the  axilla. 

The  contents  of  the  axilla  are  the  axillary  vein  and  its  branches ;  the  axillary 
artery  and  its  branches ;  the  axillarj^  or  brachial  plexus  of  nerves,  and  most  of  its 
branches ;  the  lateral  cutaneous  branches  of  the  intercostal  nerves,  that  of  the 
second  being  known  as  the  intercosto-humeral ;  the  posterior  or  long  thoracic 
nerve ;  three  chains  of  axillary  lymphatic  glands,  and  a  large  quantity  of  areolar 
tissue  and  fat. 

Dissection. — ^Upon  the  side  of  the  body  on  which  the  anterior  axillary  wall 
has  been  reflected  the  areolar  tissue  and  fat  should  be  removed  from  the  other 
structures  in  the  axilla  in  the  order  in  which  thcv  have  been  enumerated,  while 
upon  the  opposite  side  the  space  should  be  dissected  from  below  upward. 

The  axillarj^  vessels  are  inclosed  by  a  sheath  derived  from  the  prevertebral 
layer  of  the  deep  cervdeal  fascia,  the  anterior  wall  of  which  is  reinforced  by  the 
costo-coracoid  membrane.  The  sheath  should  be  removed  in  order  that  the 
vessels  may  be  more  clearly  exposed. 

The  axillary  vein,  the  vessel  accompanying  the  axillary  artery,  is  the  con- 
tinuation of  the  basilic  vein.  It  commences  at  the  lower  border  of  the  tendon 
of  the  teres  major  and  passes  upward  along  the  outer  wall  of  the  axilla  as  far 
as  the  lower  border  of  the  first  rib,  where  it  becomes  the  subclavian  vein.  It 
lies  to  the  inner  or  thoracic  side  of  the  axillary  arter}\  The  axillarj*^  vein 
receives  the  cephalic  vein  and  branches  corresponding  to  those  of  the  axillary 
artery,  with  the  exception  of  those  of  the  circumflex  arteries,  which  may  enter 
either  the  subscapular  vein  or  one  of  the  venae  comites  of  the  brachial  artery, 
or  the  cephalic  vein.  In  the  upper  part  of  the  axilla  the  relation  between  the 
axillary  vein  and  the  axillary  artery'  is  more  intimate  than  it  is  in  the  lower 
part.  (See  Relations  of  the  Axillary  Artery,  p.  82.)  The  axillary  vein,  like 
the  artery,  may  be  said  to  consist  of  three  portions — namely,  the  first,  the  second, 
and  the  third.  The  first  and  third  portions  of  the  vein  correspond  to  the 
third  and  first  portions  of  the  arterj^  respectively. 

The  axillary  vein  is  more  likely  to  l)e  wounded  than  the  axillary  artery,  as  it 
lies  nearer  the  surface.  When  the  vein  is  engorged  with  blood,  it  sometimes  comes 
into  sight  sooner  than  we  exi)ect ;  and  therefore  it  behooves  tlie  operator  to  be  verj' 
careful.  On  account  of  the  size  of  tlie  axillary  vein  and  its  close  proximity  to  the 
heart,  in  wounds  of  the  vessel  there  is  danger  of  air  entering  tlie  circulation.     The 
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deleterious  effects,  it  is,  nevertheless,  better  to  err  on  the  side  of  safety ;  conse- 
quently, when  large  venous  trunks  are  divided,  as  in  amputation,  they,  as  well  as 
the  arteries,  should  be  separately  ligated.  The  danger  in  including  the  artery  and 
the  vein  in  the  same  ligature  is  the  establishment  of  an  ulcerative  communication 
between  the  vessels,  and  a  consequent  arterio-venous  aneur5''sm.  Again,  the 
divided  vein,  when  not  tied,  offers  an  avenue  for  the  introduction  of  septic 
matter  into  the  circulation. 

Pressure  upon  the  axillarj^  vein,  as  in  foi*w-ard  dislocation  of  the  humerus, 
from  axillary  tumors,  a  crutch,  an  axillary  pad,  or  enlargement  of  the  lym- 
phatic glands,  may  cause  edema  of  the  arm  and  foreann.  Edema  of  the  arm 
associated  with  carcinoma  of  tlie  breast  is  a  grave  symptom,  because  it  indicates 
involvement  of  the  deep  lymphatics,  which  arc  in  relation  with  the  axillarj^  vessels. 
Edema  appearing  shortly  after  removing  the  fat  and  lymphatics  of  the  axilla 
in  excision  of  the  breast  is  due  to  a  phlebitis,  or  loss  of  support  previously  given 
the  vein  by  the  fat,  lymphatics,  and  pectoral  muscles. 

When  opening  the  arm-i>it  for  the  purpose  of  excising  a  growth  or  removing 
enlarged  glands,  the  incision  I  recommend  is  one  made  along  the  center  of  the 
arm-pit,  extending  for  enough  into  the  arm  to  expose  the  first  portion  of  the 
axillary  vein.  The  dissection  should  then  be  made  from  without  inward  or 
away  from  the  axillary  vein.  By  following  this  inethod  there  will  be  less  risk 
of  wounding  the  vein  than  when  working  from  within  outward  or  from  below 
upward.  The  practice  of  removing  enlarged  glands  with  the  finger,  used  as  a 
hook,  through  a  comparatively  small  opening  in  the  base  of  the  axilla  is 
dangerous. 

The  axillary  artery,  the  continuation  of  the  subclavian,  commences  at  the 
lower  border  of  the  first  rib.  It  passes  downward  and  outward  through  the  apex, 
along  the  outer  wall  of  the  axilla,  beneath  the  grt^ater  and  h^sser  pectoral  muscles, 
and  along  the  inner  border  of  the  coraco-l)rachialis  to  the  lower  border  of  the 
tendon  of  the  teres  major,  where  it  becomes  the  In-acliial.  The  course  of  the  vessel 
through  the  axilla  varies  with  the  relation  of  the  arm  to  the  body.     With  the 
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As  the  relations  of  the  artery  vary  in  passing  through  the  axilla,  it  is,  for 
convenience  of  description,  divided  into  three  portions — the  first,  second,  and 
third. 

The  first  portion  extends  from  the  lower  border  of  the  first  rib  to  the  upper 
border  of  the  pectoralis  minor;  the  second  portion,  the  shortest,  lies  behind  that 
muscle ;  the  third  portion,  the  longest,  extends  from  the  lower  border  of  the  pec- 
toralis minor  to  the  lower  border  of  the.  tendon  of  the  teres  major.  This  last 
portion  of  the  arterj%  as  it  is  most  accessible,  is  known  as  the  point  of  election  for 
ligation,  and  a  ligature  applied  to  this  part  of  the  vessel  can  be  made  to  encircle 
it  further  away  from  the  branches  than  in  either  the  first  or  second  portions, 
and  thereby  interfere  less  with  the  establishment  of  the  collateral  circulation. 
This  portion  of  the  vessel  offers  a  favorable  point  for  digital  compression  against 
the  upper  end  of  the  humenis  or  with  the  finger  inserted  into  the  axilla,  against 
the  axillary  or  external  margin  of  the  scapula.  A  muscular  slip,  passing  from 
the  latissimus  dorsi  to  join  the  pectoralis  major,  coraco-brachialis,  or  biceps 
muscle,  and  crossing  tlie  third  portion  of  the  axillary  artery,  is  sometimes  present. 
This  should  be  borne  in  mind,  and  the  slip  should  not  be  mistaken  for  the  coraco- 
brachialis. 

The  First  Portion. — In  front  of  this  portion  are  the  external  anterior 
thoracic  nen'e,  the  costo-coraeoid  meml^raiie,  the  cephalic  vein,  the  acromio-thoracic 
vessels,  the  axillary  lymphatic  trunk,  and  the  clavicular  head  of  the  pectoralis 
major ;  to  the  inner  side  and  overla])ping  it  when  the  arm  is  at  the  side 
of  the  body  is  the  axillary  vein  ;  when  the  arm  is  abducted  to  a  right  angle 
with  the  body,  the  vein  lies  entirely  to  the  inner  side  of  the  arterj" ;  to  the 
outer  side  is  the  brachial  i)lexus ;  behind  is  the  first  intercostal  muscle,  the 
first  digitation  of  the  serratus  niagnus,  and  the  j)Osterior  thoracic  nerve.  It 
is  important  to  remember  the  relation  ].)etween  the  vein  and  artery  when  ligating 
the  first  portion  of  the  latter.  Its  ligation  may  be  beset  with  difficulties 
additional  to  its  dei)th  and  its  varying  relations  to  its  companion  vein.  The 
causes  of  these  are  the  occasional  entrance  of  the  cephalic  into  the  subclavian 
vein,  thereby  crossing  the  artery  at  a  higher  ])oint,  the  i)rcsence  of  the  envelop- 
ing plexus,   formed  by   tliu  external   and   internal   anterior  thoracic  ner\'es,   the 
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from  the  acromiothoracic.  It  runs  along  the  upper  border  of  the  pectoralis 
minor  to  supply  both  j)ectoral  muscles,  the  serratus  magnus,  and  the  contents  of 
the  adjacent  intercostal  spaces.     It  anastomoses  with  the  intercostal  arteries. 

The  acromio4hoTacic  artery  is  a  short  trunk,  or  axis,  springing  from  the  axillary 
artery  just  above  the  upper  margin  of  the  pectoralis  minor.  It  gives  off  three 
divergent  branches — the  thoracic,  the  acromial,  and  the  descending  or  humeral — and 
a  small  twig  (clavicular  branch)  to  the  sul>clavius  muscle.  The  thoracic  branches 
(two  or  three)  go  to  the  pectoral  and  serratus  magnus  muscles,  and  anastomose 
with  the  intercostal  arteries  and  the  intercostal  branches  of  the  internal  mam- 
mary. The  acromial  branches  pass  outward  over  the  coracoid  process  and  undei 
the  deltoid  to  the  top  of  the  acromion,  supplying  the  tissues  of  this  region. 
They  anastomose  with  the  sui)ra-scapular  and  anterior  and  iX)sterior  circumflex 
arteries,  and  form  tlie  acromial  retc.  The  descending  or  humeral  branch  passes 
down  the  delto-pectoral  sulcus  in  relation  with  the  cephalic  vein  to  supply 
the  deltoid  and  pectoralis  major  muscles.  It  anastomoses  with  the  anterior  and 
posterior  circumflex  arteries.  The  venir:  comites  of  these  branches  usually  empty  intc 
the  cephalic,  but  sometimes  into  the  axillary  vein. 

The  Second  Portion. — In  front  of  this  portion  are  the  pectoralis  major  and 
minor  muscles ;  to  the  inner  side  arc  the  inner  cord  of  the  axillary  plexus  and  alsc 
the  axillary^  vein,  the  latter  lying  a  little  anterior  to  the  artery,  but  separated  from 
it  by  the  nerve  cord  ;  to  the  outer  side  is  the  outer  cord  of  the  ])lexus ;  behind  is 
the  posterior  cord  of  the  i)lexus  and  the  subscapular  muscle,  from  which  both  the 
artery  and  the  nerv^e  cord  are  separated  l)y  a  (juantity  of  areolar  and  fatty  tissue. 
Its  branches  are  the  alar  thoracic  and  the  long  thoracic. 

The  alar  thoracic  artery  is  a  small  branch  distril>uted  to  the  glands  and  the 
areolar  tissue  of  the  axilla.  As  a  separate  branch  it  is  very  often  absent,  in  which 
event  its  place  is  taken  by  branches  of  one  of  the  other  thoracic  arteries. 

The  inferior  or  long  thoracic  (deep  external  mammary)  artery  runs  down- 
ward and  inward  along  the  lower  l)or(ler  of  the  pectoralis  minor  to  the  side  of  the 
chest.  It  supplies  the  pectoral  and  serratus  magnus  muscles  and  the  mam- 
mary gland,  and  anastomoses  with  the  superior  thoracic,  intercostal,  and  internal 
mammary  arteries. 

The  Third  Portion. — In  front  of  the  upper  part  of  this  portion  are  the 
superficial  and  deep  fascia  and  the  pectoralis  major,  while  the  lower  part  is 
only^  covered  by  skin,  superficial  and  deep  fascia.  In  front  of  this  part  of  the 
artery  are  the  inner  head  of  the  median  nerve  and  the  internal  cutaneous  nerve ; 
to  the  inner  side  are  the  ulnar  nerve,  the  axillary  vein,  and  the  lesser  internal 
cutaneous  nerve,  the  latter  l)eing  se])a rated  from  the  artery  by  the  vein;  to  the 
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muscle ;  while  behind  it  are  the  musculo-spiral  and  circumflex  nerves,  the  sub- 
scapularis  muscle,  and  the  tendons  of  the  latissimus  dorsi  and  teres  major.  Its 
branches  are  the  subscapular,  anterior  circumflex,  and  posterior  circumflex. 

The  subscapular  arta^y^  the  largest  branch  of  the  axillary,  arises  opposite  the 
outer  or  axillary  border  of  the  subscapular  muscle.  It  runs  inward  and  downward 
along  this  border  to  the  inferior  angle  of  the  scapula,  where  it  anastomoses  with 
the  posterior  scapular,  the  larger  of  the  two  terminal  branches  of  the  transversalis 
colli.  It  also  anastomoses  with  the  long  thoracic  and  the  intercostal  arteries.  It 
is  accompanied  in  the  lower  portion  of  its  course  by  the  long  subscapular  nerve. 
In  its  course  it  gives  branches  to  the  subscapularis,  serratus  magnus,  latissimus 
dorsi,  and  teres  major  muscles,  and  to  the  glands  and  areolar  tissue  of  the  axilla. 
A  short  distance  below  its  origin  it  gives  off"  a  large  branch,  the  dorsalis  scapulse, 
which  winds  around  the  axillary  border  of  the  scapula  between  the  subscapularis 
and  teres  minor,  passing  through  the  triangular  subdivision  of  that  general 
triangular  space,  situated  at  the  axillarj^  border  of  the  scapula,  to  the  dorsum 
of  this  bone,  where  it  anastomoses  with  the  supra-scapular  and  posterior  scapular 
arteries.  The  space  through  which  it*  passes  is  bounded  by  the  subscapularis  and 
teres  minor,  the  teres  major,  and  the  long  head  of  the  triceps.  A  small  branch 
is  given  off  from  the  dorsalis  scapulae  which  enters  the  subscapular  fossa  beneath 
the  subscapular  muscle.  The  terminal  part  of  the  dorsalis  scapulae  will  be  seen 
when  dissecting  the  infra-spinous  region  of  the  scapula.  A  line  drawn  along  the 
axillary  border  of  the  scapula  to  its  inferior  angle  will  indicate  the  course  of  the 
subscapular  artery. 

Tlie  subscapular  triangle,  the  general  triangular  space  already  mentioned,  is 
bounded  above  by  the  subscajnilar  and  teres  minoi*  muscles,  below  by  the  teres 
major,  and  on  the  outer  side  by  the  surgical  neck  of  the  humerus.  This  space  is 
subdivided,  by  the  long  head  of  the  trieeps,  into  the  triangular  space  proper, 
through  whieh  pass  the  dorsalis  seapula>  vessels,  and  the  quadrangular  space, 
through  whieh  i)ass,  as  will  be  seen  later,  the  posterior  circumflex  vessels  and  the 
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brachial,  or  superior  profunda,  or  it  may  arise  from  the  axillary  as  a  common 
trunk  with  the  subscapular. 

The  anterior  circumflex  artery  arises  from  the  outer  aspect  of  the  axillary, 
runs  outward  over  the  tendon  of  the  latissimus  dorsi  and  beneath  the  coraco- 
brachialis  and  the  short  head  of  the  biceps,  and  over  the  surgical  neck  of  the 
humerus  to  the  under  surface  of  the  deltoid,  which  it  supplies.  In  excision  of 
the  shoulder-joint  this  artery  is  often  difficult  to  ligate,  as  it  lies  close  to  the 
bone.  A  small  branch,  the  bicipitalj  is  given  off  from  the  anterior  circumflex 
where  it  crosses  the  bici})ital  groove.  This  branch  passes  up  the  groove  with  the 
long  tendon  of  the  biceps  and  su])plies  the  shoulder-joint  and  the  head  of 
the  humerus.  The  anterior  circumflex  anastomoses  with  the  posterior  circum- 
flex and  the  acromio-thoracic. 

The  axillary  or  brachial  plexus  of  nerves  in  the  neck  consists  of  three 
trunks — an  upper,  a  middle,  and  a  lower ;  in  the  axilla,  of  three  cords — an 
outor,  an  inner,  and  a  po.sterior.  The  j)lexus  is  formed  by  the  anterior  divisions 
of  the  lower  four  cervical  nerves  and  first  dorsal  nerve.  The  three  trunks,  seen 
in  the  deep  dissection  of  the  side  of  the  neck,  are  formed  as  follows :  The 
anterior  primary  divisions  of  the  fifth  and  sixth  cervical  nerves  form  the  upper 
trunk,  the  anterior  primary  divisions  of  the  eighth  cervical  and  first  dorsal  nerve 
form  the  lower  tnink,  and  the  anterior  j)rimarv  divisioli  of  the  seventh  ceiTical 
fonns  the  middle  tiiink.  These  trunks  lie  in  relation  with  the  second  and  third 
IX)rtions  of  the  subclavian  artery.  The  upper  and  middle  trunks  lie  above  the 
artery,  while  the  lower  is  partly  behind  it. 

These  three  trunks  enter  the  axilla  by  way  of  its  apex,  lying  above  and  to  the 
outer  (acromial)  side  of  the  first  fKjiiion  of  the  axillary  artery.  Each  trunk  divides 
into  an  anterior  and  a  posterior  branch.  The  anterior  branches  form  the  outer 
and  inner  cords  of  the  plexus,  while  the  posterior  brandies  form  the  iX)sterior 
cord.  The  anterior  branches  of  the  upper  and  middle  tnniks  unite  to  fonn  the 
outer  cord,  which  lies  on  the  outer  side  of  the  second  portion  of  the  axillary 
artery ;  the  anterior  branch  of  the  lower  tiTink  constitutes  the  inner  cord  of  the 
plexus,  which  lies  on  the  inner  side  of  the  artery  ;  the  posterior  branches  of  all 
three  trunks  unite  to  form  the  posterior  cord  of  the  plexus,  which  lies  behind  the 
second  portion  of  the  axillary  artery.  Where,  as  occasionally  happens,  the  poste- 
rior cord  is  formed  sim})ly  by  the  union  of  the  posterior  branches  of  the  upper  and 
middle  trunks,  the  posterior  branch  of  the  lower  trunk,  small  in  comparison  with 
the  others,  unites  with  the  musculo-spiral  branch  of  the  posterior  cord. 

Pressure  upon  the  brachial  j^lexus  may  be  produced  l)y  an   axillary  tumor. 
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The  pressure  causes  tingling,  numbness,  and  pain  in  the  upper  extremity,  and 
sometimes  paralysis  of  some  of  the  muscles  of  this  part  of  the  body. 

The  branches  given  off  from  the  axillarj'  plexus  below  the  clavicle  are  the 
external  and  internal  anterior  thoracic,  the  three  subscapular,  the  circumflex,  the 
musculo-cutaneous  or  external  cutaneous,  the  median,  the  ulnar,  the  internal  cuta- 
neous, the  lesser  internal  cutaneous,  and  the  musculo-spiral.  Of  these  branches  the 
external  anterior  thoracic,  the  outer  head  of  the  median,  and  the  musculo-cutaneous 
arise  from  the  outer  cord  ;  the  subscapular,  the  circumflex,  and  the  musculo-spiral 
from  the  posterior  cord ;  and  the  inner  head  of  the  median,  the  ulnar,  the  internal 
cutaneous,  the  lesser  internal  cutaneous,  and  the  internal  anterior  thoracic  from 
the  inner  cord. 

The  external  or  superficial  anterior  thoracic  nerve  is  derived  from  the  begin- 
ning of  the  outer  cord,  just  below  the  clavicle,  passes  inward  across  the  axillary 
vessels,  and  pierces  the  costo-coracoid  membrane  to  enter  the  under  surface  of  the 
pectoralis  major  to  supply  it.  It  communicates  with  the  internal  anterior  thoracic 
ner\^e. 

The  internal  or  deeper  anterior  thoracic  nerve,  smaller  than  the  external,  is 
derived  from  tlie  inner  cord,  just  below  the  clavicle,  and  passes  forward  between 
the  axillary  aiierv  and  vein,  sometimes  piercing  the  sheath  of  the  latter.  It  entei's 
the  pectoralis  minor,  to  which  it  gives  branches,  and  then  pierces  it  to  enter  the 
pectoralis  major.  It  gives  off  a  branch  which  forms,  with  a  branch  from  the 
external  anterior  thoracic  nerve,  a  loop  around  the  inner  side  of  the  axillary 
artery,  from  which  kK>p  pass  other  branches  to  enter  the  pectoralis  major. 

The  three  subscapular  nerves — the  upi)er,  the  middle,  and  the  lower — arise 
from  the  jK>sterior  cord.  The  upper  or  short  subsca])ular  supplies  the  U])per  part 
of  the  sul)scapular  muscle;  the  middle  or  long  subscapular  accompanies  the  sub- 
scapular artery  and  supplies  the  latissinnis  dorsi  muscle  ;  the  lower  subscapular 


THE  AXILLA.  91 

minor,  after  which  it  passes  under  the  deltoid  and  around  the  lower  part  of  its 
posterior  border  to  supply  the  skin  over  the  long  head  of  the  triceps  and  the  low^er 
two-thirds  of  the  posterior  part  of  the  deltoid.  A  bicipital  branch  arises  from  the 
end  of  the  circumflex  nerve  and  passes  up  the  bicipital  groove  to  supply  the 
tendon  of  the  long  head  of  the  biceps,  the  upper  end  of  the  humerus,  and  the 
shoulder-joint. 

The  musculo-cutaneous  or  external  cutaneous  nerve  arises  from  the  outer 
cord,  opposite  the  lower  border  of  the  pectoralis  minor.  At  its  origin  it  lies  close  to 
the  outer  side  of  the  axillary  artery.  It  then  passes  outward  and  downward  to  the 
coraco-brachialis  nmsele,  which  it  pierces  and  supi)lies,  undergoing  subdivision  in 
its  substance. 

The  median  nerve  is  formed  at  the  outer  side,  or  in  front  of,  the  third  portion 
of  the  axillary  artery  by  tlio  Y-shaped  union  of  its  two  heads,  the  external  and 
internal.  The  external  head  arises,  with  the  musculo-cutaneous,  from  the  outer 
cord  ;  the  internal  head,  with  the  ulnar,  from  the  inner  cord.  The  internal  head 
crosses  in  front  of  the  third  portion  of  the  axillary  artery. 

The  ulnar  nerve  arises  from  the  inner  cord  in  common  with  the  inner  head 
of  the  median.  It  lies  upon  the  inner  side  of  the  third  portion  of  the  axillary 
artery,  between  it  and  the  axillary  vein,  and  then  passes  down  the  inner  side  of 
the  arm  ui)on  the  inner  surface  of  th(>  tricei)s. 

The  internal  cutaneous  nerve  arises  from  the  inner  cord  and  passes  downward 
on  the  inner  side  of  the  axillarv  arterv,  between  this  vessel  and  the  ulnar  nerve. 

The  lesser  internal  cutaneous  nerve  (nerve  of  Wrisberg),  the  smallest 
branch  of  the  })lexus,  arises  from  the  inner  cord,  passes  l)ehiud  the  axillary  vein 
and  then  along  its  inner  side,  where  it  is  joined  by  the  intercosto-humeral,  which 
is  the  lateral  cutaneous  branch  of  the  second  intercostal  nerve.     Tlie  axillarv  vein 
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not  uncommon  to  meet  with  two  intercosto-humeral  nen'cs,  in  which  event  the 
second  is  formed  by  the  posterior  branch  of  the  lateral  cutaneous  branch  of  the 
third  intercostal.  The  second  intercosto-humeral  nerve  accompanies  the  first  in 
its  distribution.  All  of  the  lateral  cutaneous  branches  of  the  intercostal  ner\^es 
emerge  from  the  intercostal  spaces  midway  between  the  vertebra?  and  the  sternum, 
and,  with  the  exception  of  the  second,  divide  into  an  anterior  and  a  posterior 
branch.  The  first  intercostal  nerve  does  not,  as  a  rule,  give  off  a  lateral  cutaneous 
branch.  Three  intercosto-humeral  nerves  are  not  infrequently  seen,  the  third  one 
coming  from  the  fourth  intercostal  nerv^e. 

The  posterior  or  long  thoracic  nerve  (external  respiratory  ner\^e  of  Bell)  is  a 
branch  of  the  brachial  plexus  given  off  above  the  clavicle,  and  lies  along  the 
inner  wall  of  the  axilla.  It  arises  by  tliree  roots — the  upper  two  from  the  fifth 
and  sixth,  and  tlie  lower  from  the  seventh  cervical  nerve.  The  upper  two 
roots  pierce  the  scalenus  medius  muscle,  while  the  lower  root  passes  in  front 
of  it.  Usually,  the  j)ortion  of  the  nerve  formed  by  the  union  of  the  upper 
two  roots  and  that  formed  by  the  lower  root  pass  into  the  axilla  separately 
behind  the  axillary  plexus  and  vessels,  where  they  join  to  form  the  common 
trunk  which  supplies  the  serratus  magnus.  It  lies  upon  the  outer  surface 
of  that  muscle. 

The  axillary  lymphatic  glands,  ten  to  twelve  in  number,  most  of  which  have 
been  removed  when  clearing  away  the  areolar  and  fatty  tissue  in  ex[)osing  the 
contents  of  the  arm-pit,  consist  of  three  chains — an  anterior,  a  middle,  and  a  pos- 
terior. The  anterior  chain  lies  on  tlie  serratus  magnus,  along  the  lower  border  of 
the  pectoralis  minor,  and  in  relation  with  the  long  thoracic  vessels.  It  receives 
most  of  the  lymphatics  of  the  mannnary  gland,  particularly  those  from  its  outer  por- 
tion, the  lymphatics  of  the  front  of  the  chest,  as  well  as  the  superficial  lymphatics  of 
the  abdominal  wall  as  low  as  the  umbilicus.     The  glands  comprising  this  chain  are 
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may  again  be  called  to  the  importance  of  the  relation  that  the  middle  chain  holds 
to  the  axillary  vein  ;  for  when  these  glands  are  diseased,  they  are  apt  to  be  adherent 
to  this  vessel  and  its  sheath,  under  which  circumstances  the  vein  may  be  wounded 
and.  necessitate  excision  of  a  portion  of  the  vessel.  Enlarged  axillary  glands 
may  press  upon  the  axillary  vein  and  thus  produce  edema  of  the  arm.  Edema 
of  the  arm  following  removal  of  the  glands  and  areolar  tissue  of  the  axilla  may  be 
due  to  the  loss  of  support  afforded  the  axillarj^  vein  by  these  structures. 

The  areolar  and  adipose  tissue  which  occupy  the  axilla  are  considerable  in 
amount,  and  fill  up  the  interv^als  between  the  other  and  more  important  structures. 
This  tissue  will  appear  more  red  in  color  and  more  granular  and  waterj''  in 
character  than  adipose  tissue  elsewhere. 

Dissection. — Upon  the  opposite  side  of  the  body  the  axilla  should  be  dissected 
from  below  upward.  Remove  the  skin  and  superficial  fascia  in  the  manner  already 
described,  when  will  be  seen  both  the  deep,  or  pectoral,  and  the  axillary  fascia. 

The  axillary  fascia  may  l)e  removed  in  one  flap  or  divided  longitudinally  and 
reflected  laterally,  the  dissection  being  carried  far  enough  beyond  the  lower  borders 
of  the  folds  of  the  axilla  to  expose  tlieni  thoroughly.  In  removing  the  axillary 
fascia  care  should  be  taken  to  disturl)  as  little  as  possible  the  areolar  tissue  of  this 
space,  which  is  closely  connected  U)  tlu;  ui)per  surface  of  the  fascia.  The  areolar 
tissue  is  now  to  be  removed,  ex})()sing,  first,  the  intercosto-humeral  nerve.  The 
other  structures  seen  in  this  dissection  and  along  the  outer  wall  are  the  axillary 
vein  and  artery,  the  middle  chain  of  lymi)hatic  glands,  and  the  axillary  plexus  of 
nerves ;  along  the  posterior  wall,  the  long  subscapular  nerve,  accompanying  the 
subscapular  arterj'  and  vein,  the  lower  and  short  subscapular  nerves,  and  the 
posterior  chain  of  lymphatic  glands  ;  along  the  inner  wall,  the  long  thoracic  nerv-e ; 
and  along  the  anterior  wall,  the  long  thoracic  artery  and  vein  and  the  anterior 
chain  of  lymphatic  glands. 

To  open  a  deeply-seate<l  axillary  abscess  great  care  should  be  exercised.  The 
skin  and  fascia  should  be  incised,  after  which  a  grooved  director  is  pushed  forward 
until  the  outflow  of  pus  along  the  groove  denotes  the  finding  of  the  cavity.  A 
dressing  forceps  is  to  be  introduced  and  forcibly  withdrawn  after  having  been 
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Dissection. — Continue  the  incision  already  made  upon  the  outer  side  of  the 
arm  to  a  point  on  the  outer  side  of  the  forearm,  about  three  inches  below  the 
external  condyle.  From  the  lower  end  of  this  incision  make  another  transversely 
across  the  front  of  the  foreann.  Reflect  the  skin  inward  as  one  large  flap,  when 
the  superficial  fascia,  with  its  ramifying  ners-es  and  vessels,  will  be  ex|)Osed. 

The  Superficial  Fascia. — This  fascia  is  composed  of  two  layers — a  superficial, 
consisting  mainly  of  adipose  tissue  ;  and  a  deep  layer,  fibrous  in  structure  and  in 
direct  contact  with  the  deep  fascia.  Between  tlie  two  lay(>rs  are  the  superficial 
nerves,  vessels,  and  lym})hatics.  In  the  fascia  upon  the  outer  side  of  the  arm  are 
found  the  cutaneous  branches  of  the  circumflex  nerve  near  the  deltoid  insertion, 
and  below  these  the  external  cutaneous  branches  of  the  musculo-spiral  nerve,  while 
immediately  above  the  oll)ow  the  musculo-cutaneous  nerve  becomes  subcutaneous 
on  the  outer  side  of  the  tendon  of  the  biceps.  In  addition  to  these  nerves,  the 
cephalic  vein  is  seen  on  the  outer  side  of  the  arm.  In  the  fascia  on  the  inner 
side  of  the  arm  are  found  the  intercosto-humeral  nerve,  the  internal  cutaneous 
branch  of  the  musculo-spiral  nerve,  the  internal  cutaneous  and  lesser  internal 
cutaneous  nerves,  and  the  basilic  vein.  In  order  to  trace  these  nerv^es  and 
vessels  the  superficial  ftiscia  is  to  be  removed  as  the  skin  was,  being  careful  not 
to  sever  the  structures  which  enter  it  from  beneath.  As  each  nerve  or  vessel 
is  exposed,  trace  it  through  the  superficial  fascia. 

The  cutaneous  branches  of  the  superior  division  of  the  circumflex  nerve 
pierce  the  deltoid  near  its  insertion  and  are  distributed  to  the  skin  over  the  lower 
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off  a  cutaneous  branch  which  arises  high  up,  pierces  the  deep  fascia  at  the  lower 
border  of  the  posterior  fold  of  the  axilla,  and  goes  to  the  skin  of  the  inner  side 
and  front  of  the  arm.  The  anterior  branch  passes  downward  over  the  elbow, 
either  in  front  of  or  behind  the  median  basilic  vein,  to  supply  the  skin  of  the 
front  and  inner  side  of  the  forearm.  At  the  wrist  it  communicates  with  a 
cutaneous  branch  of  the  ulnar  nerve.  The  posterior  branch  communicates  w-ith 
the  lesser  internal  cutaneous  nerve  above  the  elbow,  and  then  passes  downward 
behind  the  internal  condyle  to  supply  the  skin  over  the  posterior  and  inner 
aspect  of  the  forearm,  and  comnmnicates  with  the  dorsal  branch  of  the  ulnar 
nerv^e  above  the  wrist-joint. 

The  lesser  internal  cutaneous  nerve  (nerve  of  Wrisberg)  pierces  the  deep 
fascia  at  the  middle  of  the  arm,  supplies  the  skin  over  the  lower  one-third  of  the 
back  of  the  arm  as  well  as  that  over  the  internal  condvle  and  olecranon,  and 
communeiates  with  the  posterior  branch  of  the  internal  cut^meous  nerve. 

The  internal  cutaneous  branch  of  the  musculo-spiral  nerve  is  small.  It  arises 
in  the  axilla,  and  pierces  the  deep  fascia  in  the  upper  part  of  the  arm  to  supply 
the  skin  of  the  inner  side  and  back  of  the  arm  almost  as  far  as  the  olecranon. 

Superficial  Arteries. — The  arteries  which  ramify  in  the  superficial  fascia  of 
the  arm  are  derived  from  above  downward — from  the  acromio-thoracic,  the  anterior 
and  posterior  circumflex,  the  superior  and  inferior  profunda,  the  muscular,  and  the 
anastomotica  magna. 

Superficial  Veins. — The  veins  found  in  the  superficial  fascia  of  the  arm  are 
of  special  interest  because  of  their  symmetric  arrangement  and  surgical  impor- 
tance, those  in  front  of  the  elbow  being  es])ecially  important  in  venesection  or 
blood-letting.  Like;  veins  generally,  they  are  subject  to  fref^uent  variations ;  but 
nevertheless  adhere,  as  a  rule,  to  the  following  plan  : 

The  cephalic  vein  is  formed  by  the  junction  of  the  radial  and  median  cephalic 
veins  in  the  grcK^ve  between  the  su])inator  longus  and  the  lower,  tapering  end  of  the 
biceps  muscle.  It  passes  upward  over  the  outi^r  edge  of  the  biceps  muscle ;  and, 
after  piercing  tlie  deep  fascia,  dips  into  the  delto-ju'ctoral  sulcus,  where  it  is  accom- 
panied by  the  descending  branch  of  the  acromio-thoracic  artery.  Just  below  the 
middle  of  the  clavicle  it  pierces  the  costo-coracoi<l  nu^ml)rane  and  em[)ties  into  the 
third  [)ortion  of  the  axillary  vein. 

The  median  cephalic  vein  is  a  short,  venous  tnink,  from  one  and  one-half  to 
two  and  one-half  inches  in  Icngtli,  connecting  the  \o\\oy  end  of  th(^  cephalic  vein 
with  the  upper  end  of  the  median  vein  of  the  forearm,  from  which  it  arises,  in 
common  with  the  median  basilic,  about   op]K>site  the  lower  end  of  the  tendon  of 
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median  cephalic,  extends  inward  in  front  of  the  bicipital  fascia,  observing  a  more 
nearly  transverse  course  than  the  latter  vein.  It  joins  the  common  ulnar  vein  shortly 
after  the  formation  of  the  latter  by  the  junction  of  the  anterior  and  posterior  ulnar 
veins.  It  generally  follows  the  course  of  the  sulcus  between  the  inner  edge  of  the 
lower  end  of  the  biceps  and  the  outer  edge  of  the  pronator  radii  teres.  It  crosses 
the  brachial  artery,  from  which  it  is  separated  by  the  bicipital  fascia.  Branches  of 
the  internal  cutaneous  nerv^e  pass  in  front  of  and  behind  it.  This  is  the  vein 
most  commonly  selected  for  intra-venous  saline  infusion. 

In  venesection,  or  blood-letting,  this  is  the  vessel  usually  selected  for  that 
purpose,  because  it  is  the  larger  of  the  two,  and  therefore  affords  a  freer  flow  of 
blood.  From  an  anatomic  standpoint,  however,  the  median  cephalic  is  the  safer 
of  the  two  vessels  from  which  to  bleed,  on  account  of  the  more  intimate  relation  of 
the  median  basilic  vein  to  the  l)racliial  artery.  AVhen  the  practice  of  bleeding  was 
so  common,  the  tlmmb  lancet  was  Uvsed  in  making  the  section  of  the  vein.  As  the 
blade  of  tliis  instrument  was  at  a  right  angle  to  the  handle  and  was  driven  by  a 
s{)ring,  it  can  be  readily  understood  why  the  artery-  was  endangered  if  the  lancet 
was  not  held  at  the  proper  height.  To  obviate  the  risk  of  injuring  the  brachial 
artery,  the  vein  should  be  exposed  by  dissection  and  cut  obliquely  in  preference  to 
transversely  to  preclude  the  danger  of  oomi)letely  dividing  the  vessel.  The  open- 
ing in  the  skin  should  be  larger  than  that  in  the  vein,  so  that  blood  will  not 
escape  into  the  cellular  tissue  and  form  a  thrombus.  If  the  blood  does  not  flow 
freely  when  the  vein  is  ojK^ned,  the  j)atient  should  move  his  fingers  while  grasping 
something  in  his  hand  ;  this  favors  compression  of  the  deep  veins  and  causes  the 
blood  to  flow  into  the  superficial  veins  through  the  mediana  profunda  and  the 
remaining  veins  that  connect  the  sujurficial  and  deep  veins. 

The  basilic  vein,  which  is  much  larger  than  the  ce])halic,  is  formed  by  the 
juncticm  of  the  common  ulnar  and  median  basilic  vc^ins,  and   passes  upward  in 
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junction  of  the  lymphatics  from  the  outer  and  inner  side  of  the  front  of  the 
forearm,  pass  along  the  inner  side  of  the  arm  with  the  basilic  vein  to  enter  the 
axillary  glands.  A  few  of  those  on  the  outer  side  of  the  forearm  pass  up  the 
outer  side  of  the  arm  with  the  cephalic  vein  and,  crossing  the  biceps  in  its  upper 
part,  join  the  axillary  glands,  though  one  or  two  lymphatic  vessels  usually  con- 
tinue with  the  cephalic  vein  through  the  delto-pectoral  sulcus  to  enter  the 
subclavian  glands.  The  deep  lymphatics  follow  the  course  of  the  arteries.  One  or 
more  lymph-glands  are  occasionally  found  in  the  delto-pectoral  sulcus. 

Dissection. — Reflect  the  superficial  fascia  in  the  siime  manner  in  which  the 
skin  was  reflected.  In  rem()viii<i^  this  fascia  the  su])erticial  veins  and  nerves  are  to 
be  traced.  It  is  more  convenient  to  i'ollow  these  structures  through  the  under 
surface  of  the  fascia. 

Deep  fascia.' — The  removal  of  the  superficial  fascia  exposes  the  deep  fascia, 
which  is  fibroys  in  structure.  It  is  continuous  with  its  adjacent  counterjmrts  of 
the  shoulder,  back,  chest,  and  forearm.  It  is  attached  above  to  the  anterior  edge 
of  the  clavicle  and  to  the  outer  and  inferior  edges  of  the  acromion  proceas  and 
spine  of  the  scapula.  Passing  downward,  it  envelops  the  muscles  and  other  deep 
structures  of  the  arm  and  is  attached,  below  the  tendon  of  the  tricei)s  muscle, 
to  the  bony  prominences  of  the  elbow-joint,  the  olecranon  and  condyles,  whence 
it  continues  downward  as  the  general  investiture  of  the  forearm.  In  addition  to 
enveloping  the  muscles  by  means  of  proeesvses  constituting  sheaths,  it  forms  parti- 
tions between  them.  Two  of  tliese,  one  on  either  side  of  the  arm,  are  known  as 
the  internal  and  external  intermuscular  septa.  It  varies  in  thickness,  being 
thickest  over  the  trice{)s  and  the  condyles  of  the  humerus,  thinnest  in  front  of  the 
biceps,  and  intermediate  in  thickness  upon  the  inner  side  of  the  arm,  where  it 
serves  to  cover  and  protect  the  main  vessels  and  nerves.  Internally,  it  is  rein- 
forced by  accessory  fibers  from  the  tendons  of  the  ])e(toralis  major  and  latissimus 
dorsi,  and  externally  by  fil)ers  from  the  tendon  of  the  deltoid. 

The  intermuscular  septa. — The  htfrnml  intennuseular  sej)tum  is  attached 
to  the  internal  condyloid  ritlge,  and  extends  from  the  insertion  of  the  coraco- 
brachialis  to  the  internal  condyle  t)f  the  humerus.  It  blends  with  the  tendon 
of  the  coraco-brachialis,  and  gives  attachment  to  thi^  tricei)s  behind  and  the 
brachialis  anticus  and  pronator  radii  teres  in  fnmt.  In  the  middle  of  the  arm 
it   is   perforated    l)y  the    ulnar    nerye   and    inferior   ])rpfun<la   artery,  and    below 
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forated  below  the  middle  of  the  arm  by  the  musculo-spiral  nerve  and  the  superior 
profunda  arterj'. 

These  intermuscular  septa,  with  the  bone,  divide  the  lower  half  of  the  arm 
into  two  osteo-fascial  compartments — an  anterior  and  a  posterior.  In  the  anterior 
compartment  are  found  the  biceps,  the  brachialis  anticus,  and  the  origins  of  the 
supinator  longus  and  extensor  carpi  radialis  longior,  the  brachial  vessels,  the 
basilic  vein,  the  anastomotica  magna,  the  inferior  profunda  and  the  termination 
of  the  superior  profunda,  the  radial  recurrent  and  anterior  ulnar  recurrent 
arteries,  the  median,  ulnar,  internal  cutaneous,  and  musculo-cutaneous  nerves, 
and  the  lower  part  of  the  musculo-spiral  nerve.  In  the  posterior  compartment 
are  the  triceps  muscle,  the  musculo-spiral  nerve,  the  su})erior  proftinda  arterj^  the 
ulnar  nen'e,  the  inferior  profunda  artery,  and  the  anastomotica  magna  artery. 

Dissection. — Divide  the  deep  fascia  in  the  median  line  of  the  front  of  the 
arm  and  reflect  it  laterally,  ex})osing  to  view  those  structures  which  lie  in  the  ante- 
rior part  of  the  arm.  In  reflecting  the  fascia  from  the  inner  side  of  the  arm  it  is 
best  to  sever  the  internal  intermuscular  septum,  taking  care,  however,  not  to 
injure  the  structures  that  pierce  it.  This  will  exix)se,  in  front,  the  biceps ;  on 
the  inner  side,  the  coraco-brachialis,  the  brachialis  anticus,  and  the  triceps ;  on 
the  outer  side,  tlie  deltoid,  brachialis  anticus,  and  the  origins  of  the  supinator 
longus  and  extensor  carj)i  radialis  longior.  The  sulcus  u}>on  the  inner  side 
of  the  arm,  between  the  biceps  in  front  and  the  tricei)s  and  brachialis  anticus 
behind,  is  occupied  by  the  i)rinci[)al  vessels  and  nerves.  Before  i)roceeding  fur- 
ther with  the  dissection  the  student  should  carefully  examine  the  relation  of  the 
brachial  vessels  to  the  coraco-brachialis  and  biceps  muscles,  and  the  median  ner\'e 
which  accomj)anies  the  vessels,  as  the  relations  of  these  stiiictures  are  somewhat 
altered  by  cleaning. 

The  brachial  artery,  the  continuation  of  the  axillary,  begins  opposite  the 
lower  border  of  tlie  tendon  of  the  teres  major.  It  passes  down  the  iimer  side  of 
the  arm,  overla[)ped  for  fully  two-thirds  of  its  course  by  the  inner  l)order  of  the 
coraco-brachialis  and  biee])s  muscles.  It  then  cuitcs  inward  in  front  of  the  elbow- 
joint,  along  the  inner  border  of  the  tendon  of  the  bicei)s,  opposite  the  insertion 
of  which,  one-half  to  one  inch  below  tlie  elbow-joint,  it  divides  into  the  radial  and 
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When  the  biceps  arises  by  three  heads,  the  artery,  at  its  upper  portion,  lies  beneath 
the  innermost  head.  The  median  nerve,  for  about  one  inch,  also  lie-s  on  its  outer  side 
in  the  groove  between  the  arterj'-  and  the  coraco-brachialis.  In  front  of  the  arterj' 
are  the  skin  and  fasciae,  the  inner  borders  of  the  coraco-brachialis  and  biceps  in 
the  upper  two-thirds  of  it^  course,  the  median  nerv^e  in  the  middle  third,  and  the 
bicipitiil  fascia  and  median  basilic  vein  below  ;  on  the  inner  side  are  the  ulnar  nerve 
in  the  upper  half  of  its  course,  the  internal  cutaneous  ner\'e  and  basilic  vein  in  the 
upi)er  two-thirds  of  its  course,  and  the  median  nerve  in  the  lower  third  ;  behind 
are  the  musculo-spiral  nerve  and  superior  profunda  artery,  the  long  and  inner 
heads  of  the  trice})s  in  the  ui)i)er  i)art  of  the  arm,  the  insertions  of  the  coraco- 
brachialis  in  the  middle,  and  th3  brachialis  anticus  in  the  lower  part  of  the  arm. 
Througliout  its  course  it  is  flanked  by  two  closely  adjacent  accompanying  veins 
(vena3  comites),  c-orniected  with  each  otluT  by  occasional  transverse  veins. 

The  artery  is  comi>aratively  suj)erticial  throughout  its  entire  extent,  being 
covered  by  skin  and  sui)eriicial  and  deep  fascia,  excei)t  in  the  middle  of  its  course, 
where  the  median  nerve  lies  in  front,  and  at  its  lower  end,  where  the  bicipital 
fascia  and  median  basilic  vein  are  in  front  of  it.  It  is  most  readily  compressed  in 
the  middle  of  the  arm,  where  it  rests  upon  the  insertion  of  tlu"  coraco-l)racliialis. 
The  pressure  should  be  directed  outward  and  backward.  This  is  the  most  suitable 
lX)int  for  compressing  the  artery  with  the  pad  of  the  tourni(|uet  in  amputation  of 
the  forearm  or  lower  arm. 

The  hrancltc^s  of  (he  hravhial  artery  are  the  sui)erior  and  the  infinior  profunda, 
nutrient,  anastomotica  magna,  muscular,  iind  occasionally  vasa  aberrantia. 

The  superior  profunda  artery,  the  largest  l)ranch,  arises  from  the  inner  and 
back  part  of  the  ui)per  end  of  the  brachial,  and,  turning  l)ackward,  it  enters  the 
musculo-spiral  groove  with  the  musculo-sj)iral  nerve.  In  the  groove  it  jiasses 
behind  the  hunuTus,  between  the  inner  and  outer  heads  of  the  triceps,  to  the 
outer  side  of  the  arm,  pierces  the  external  internuiscular  sej)tum,  and  continues 
downward  between  the  brachialis  anticus  and  sui)inator  longus  nuiscles  to  the 
elbow,  where  it  anastomoses  with  the  radial  recurrent.  In  its  course  it  sends 
branches  to  supply  the  deltoid,  coraco-brachialis,  an<l  triceps  museles,  and  a 
branch  to  anastomose  with  the  circumflex  arteries.     It  gives  oil'  a   large  posterior 
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of  the  inner  head  of  the  triceps.  It  pierces  the  internal  intermuscular  septum 
and  accompanies  the  ulnar  nerve  between  the  internal  condyle  and  olecranon,  where 
it  anastomoses  with  the  posterior  ulnar  recurrent  and  the  anastomotica  magna. 
It  also  sends  downward  in  front  of  tlie  internal  condyle  a  small  branch  which 
anastomoses  with  the  anterior  ulnar  recurrent  and  the  anastomotica  magna. 
At  times  it  arises  with  the  superior  profunda  by  a  common  trunk. 

The  nutrient  artery  leaves  the  brachial  in  the  middle  of  the  arm,  and,  passing 
downward,  pierces  the  tendon  of  the  coraco-brachialis  to  enter  the  nutrient  canal 
of  the  humerus  below  the  insertion  of  that  muscle.  Sometimes  it  arises  from  the 
superior  profunda.  Entering  the  bone  with  it  is  a  filament  of  the  musculo- 
cutaneous nerve. 

The  anastomotica  magna  artery  is  given  off  a  short  distance  above  the 
elbow,  whence  it  passes  inward  over  the  bracliialis  anticus  muscle  and  pierces  the 
internal  intermuscular  septum.  It  then  winds  around  the  humerus  between  the 
triceps  and  the  bone,  and  anastomoses  above  the  olecranon  with  the  posterior 
articular  branch  of  the  superior  profunda  and  the  interosseous  recurrent.  While 
crossing  the  bracliialis  anticus  it  gives  off  an  anastomotic  branch  which  also 
pierces  the  internal  interniuseuhir  septum  to  join  the  posterior  ulnar  recurrent, 
between  the  olecranon  and  the  internal  condyle.  Ascending  and  descending 
branches  are  also  given  off  to  join  tlie  inferior  profunda  above,  and  the  anterior 
uhiar  recurrent  in  front  of  the  internal  condvle. 

Muscular  hranclieH  arise  from  the  outer  side  of  the  brachial  artery  and  supply 
the  coraco-brachialis,  biceps,  and  brachialis  anticus  muscles. 

Vasa  aberrantia  are  long,  narrow  arteries  which  are  occasionally  found  con- 
necting the  brachial  or  axillary  artery  with  some  of  the  main  arteries  of  the  fore- 
arm, usuallv  the  radial. 

The  vasa  aberrantia,  together  with  the  lil)eral  anastomosis  around  the  elbow- 
joint,  are  very  important,  as  they  offer  channels  for  collateral  circulation  of  the 


PLATE  X 


PUTE  XXXll, 


THE  FROST  OF  THE  ARM,  119 

emerges  fix)m  the  capsule,  where  the  latter  unites  with  the  humerus.  It  passes 
down  the  bicipital  groove,  in  which  it  is  retained  by  an  aj>oneurosis  derived  from 
the  tendon  of  the  pectoralis  major.  Its  synovial  sheath  covers  it  in  the  upper  two 
inches  of  the  groove.  This  head  becomes  muscular  shortly  after  leaving  the 
groove.  The  short  head  takes  its  origin  from  the  tip  of  the  coracoid  process  of  the 
scapula  by  a  flattened  tendon  in  common  with  the  coraco-brachialis,  whence  it 
passes  downward  and  a  little  outward  to  join  the  long  head  opposite  the  middle  of 
the  humerus.  The  biceps  ends  below  in  a  flattened  tendon,  which,  after  giving  off" 
an  aponeurotic  exi)ansion  (bicipital  aponeurosis)  from  its  inner  side,  becomes 
twisted  uix)n  itself,  and  is  inserted  into  the  ])Osterior  edge  of  the  tuberosity  of  the 
radius.  A  synovial  sac  intervenes  between  the  tendon  and  the  anterior  part  of  the 
tuberosity.  The  bicii)ital  aponeurosis  passes  inward  over  the  brachial  arterj'  and 
beneath  the  median  basilic  vein  and  blends  with  the  deep  fascia  of  the  forearm. 
Interest  attaches  to  the  relation  of  the  brachial  artery  to  the  bicipital  aponeurosis 
and  the  median  basilic  vein,  because,  inexplicable  as  such  an  accident  may  seem, 
it  has  happened  that  the  artery,  as  well  as  the  vein,  has  been  oi)ene<l  in  venesection, 
an  arterio-venous  aneurysm  resulting:.  The  two  bellies  of  this  niusele  are  united  bv 
connective  tissue  almost  as  far  as  the  tendon,  near  which  their  fibers  interdigitate 
before  attachment  to  the  front  of  this  structure.  The  biceps,  in  its  ui)i)er  part,  rests 
upon  the  musculo-cutaneous  ncTve,  which  passes  obliquely  behind  it,  and  against 
the  humenis ;  in  its  lower  half  it  lies  upon  the  brachialis  anticus.  Its  tendon 
occupies  the  triangular  space  in  front  of  the  elbow,  the  brachial  artery  being  on 
its  inner  side.  On  the  inner  side  of  the  muscle  are  the  coraco-brachialis  muscle, 
the  brachial  vessels,  and  the  nu'dian  nerve.  Its  uppi'r  end  is  covered  by  the 
tendon  of  the  i)ectoralis  major  and  the  anterior  edge  of  the  deltoid.  For  the 
remainder  of  its  coui*se  it  is  subentaneous  and  readilv  discernible. 

Occasionally,    between    the    coraco-brachialis    and    brachialis    anticus,    there 
arises   from   the   inner   side   of  the    humerus   an   accessory  head,   which,    in    its 


120  SURGICAL  ANATOMY. 

The  coraico-brachialis  muscle,  arising  conjointly  with  the  short  head  of  the 
biceps,  extends  from  the  tip  of  the  coracoid  process  to  the  middle  of  the  inner  side 
of  the  humerus,  where  it  is  inserted  into  a  rough  impression  between  the  attach- 
ment of  the  inner  head  of  the  triceps  and  the  brachialis  anticus,  and  opposite  the 
insertion  of  the  deltoid.  It  is  perforated  obliquely,  from  within  outward,  by  the 
musculo-cutaneous  nerve,  from  which  it  derives  its  ner\-e  supply.  Above,  it  is 
hidden  by  the  pectoralis  major  and  deltoid  ;  it  then  becomes  superficial  as  far  as 
its  insertion,  where  it  is  crossed  bv  the  brachial  vessels  and  median  nerve. 
Behind,  this  muscle  is  in  contact  with  the  tendons  of  the  subscapularis,  teres  major, 
and  hitissimus  dorsi,  and  the  short  head  of  the  triceps  muscle,  the  humerus,  and 
the  anterior  circumflex  vessels.  Internally,  it  is  in  relation  with  the  pectoralis 
minor,  the  third  part  of  the  axillary  artery,  the  brachial  vessels,  and  the  median 
and  musculo-cutaneous  nerves.  Externallv,  it  lies  in  contact  with  the  short  head 
of  the  biceps.     It  derives  its  nutriment  chiefly  from  the  brachial  arter}^ 

Action. — Its  function  is  to  draw  the  arm  forward  and  inward. 

The  brachialis  anticus  muscle  arises  from  the  humerus  by  two  fleshy  digita- 
tions  on  either  side  of  tlie  insertion  of  the  deltoid,  and  from  the  front  and  inner 
side  of  the  shaft  of  the  bone  below  this  ])()int,  as  well  as  from  the  external  and 
internal  intermuscular  sei)ta.  It  is  a  l)r()a(l,  flat  muscle,  which  covei*s  the  lower 
half  of  the  front  of  the  humerus  and  tlie  anterior  ]i<^ament  of  the  elbow-joint,  to 
which  it  is  closelv  attached.  It  ends  in  a  sliort  tendon,  which  is  inserted  into  the 
front  of  the  l)ase  of  tlie  coronoid  i)roeess  of  the  ulna,  where  it  bears  the  same 
relation  to  the  two  digitations  (►f  the  flexor  ])r()fundus  digitonim  that  the  inser- 
tion of  the  deltoid  does  to  it  above.  This  muscle  is  covered  by  the  deep  fascia 
on  tlie  outer  side  and  by  the  biceps,  and  is  crossed  by  the  brachial  vessels,  the 
median,  the  musculo-cutaneous,  and  nuisculo-s])iral  nerves.  Externally,  it  is 
related  with  the  niuscul()-s])iral  nerve,  tlu^  sui)erior  profunda  and  radial  recurrent 
arteries,  the  long  radio-car])al  ext(Misor  and  long  suj)inator  muscles;  while 
internally  it   is  in  contact  with  the  trieej)s,  ulnar  nerve,  and   pronator  radii  teres. 

Bi.ooi)  Srri'LV. — From  the  brachial  arterv. 

Ni:kvk  SippLv. — From  the  nnisrulo-entaneous  and  the  musculo-spiral  nerves. 

Action. — To  flex  the  forearm  on  tlie  arm. 

The  Nerves  of  the  Arm  j)roceed  from  the  axillary  or  brachial  plexus.     They 
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musculo-spiral  curve  behind  the  humerus  to  the  outer  side  of  the  arm  ;  the  musculo- 
cutaneous crosses  the  fi-ont  of  tlie  ann  to  the  outer  side  of  the  forearm.  Of  these, 
the  circumflex  is  the  only  one  which  has  ascending  branches. 

The  musculo-cutaneous  nerve,  arising  from  the  outer  cord  of  the  axillary  or 
brachial  plexus,  opposite  the  lower  margin  of  the  pectoralis  minor,  at  once  enters 
the  coraco-brachial  muscle,  through  which  it  i)assos  downward  and  outward,  thence 
between  the  biceps  and  brachialis  anticus  to  the  outer  side  of  the  arm  a  little  above 
the  elbow,  where  it  pierces  the  deep  fascia.  It  supplies  the  coraco-brachialis, 
biceps,  and  brachialis  anticus  muscles,  the  humerus,  and  the  elbow-joint.  At  the 
elbow  it  passes  beneath  the  median  cephalic  vein  and  divides  into  an  anterior  and 
a  j)Osterior  branch.  The  anterior  branch  communicates  with  the  radial  nerve 
and  ends  in  the  skin  over  tlie  tlienar  eminence  ;  the  posterior  branch  sui)plies  the 
skin  as  far  as  the  wrist.  Loss  of  the  i)0wer  of  elbow  flexion,  associated  with  numb- 
ness or  anesthesia  of  the  outer  side  of  the  forearm,  would  indicate  an  affection  of 
this  nerve. 

The  median  nerve  is  formed  by  two  fasciculi,  or  nerve  strands,  one  from  the 
outer  and  the  other  from  the  inner  cord  of  the  axillary  plexus  ;  they  unite  like 
the  arms  of  the  letter  Y  and  are  known  as  the  outer  and  the  inner  heads,  the  stem 
fonned  by  their  union  being  the  median  nerve.  The  two  heads  lie  on  opposite 
sides  of  the  lower  or  third  portion  of  the  axillarv  arterv  and  unite  either  in  front  of 
it  or  on  its  outer  side.  In  its  course  along  the  inner  side  of  the  arm  it  hugs  the 
brachial  arterj'',  being  generally  upon  the  outer  side  of  this  vessel  in  its  up])er  i)art, 
then  gradually  moving  inward  to  rest  in  front  of  it  in  the  middle  of  the  ann,  and 
continuing  inward  so  that  it  lies  upon  the  inner  side  of  this  vessel  in  the  lower 
third  of  the  ann.  At  the  lower  end  of  the  arm  it  is  covered  by  the  bicijntal 
aponeurosis  or  fasc-ia,  and  is  crossed  ])y  the  median  basilic  vein.  It  gives  off  mus- 
cular branches  and  the  anterior  interosseous  neiTe,  and  continues  downward  to  the 
palm.  In  the  middle  of  the  arm  the  median  neiTC  is  occasionally  found  behind 
the  brachial  arterj',  instead  of  in  front. 

The  ulnar  nerve  arises,  in  conunon  with  the  inner  head  of  the  m(^<lian  ners'e, 
from  the  inner  cord  of  the  axillary  i)lexus.  It  passes  downward  along  the  inner 
side  of  the  axillarj'  and  brachitd  arteries,  diverging  inward  from  the  latter  at  the 
middle  of  the  arm  opi)Osite  the  insertion  of  the  eoraeo-braehialis  muscle.  It  then 
crosses  the  inner  head  of  the  triceps  and,  in  company  with  the  inferior  profunda 
arterj",  pierces  the  internal  intermuscular  se])tum  to  enter  the  groove  between  the 
olecranon  and  internal  condyle.     Sj>ecial   interest  atlaelus  to  the  position  of  the 
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and  ring  fingers,  whence  is  derived  the  name  "  crazy  bone "  or  "  funny  bone." 
The  ulnar  nerve  holds  so  close  a  relation  to  the  posterior  surface  of  the  internal 
condyle  that,  in  fracture  of  the  condyle,  a  fragment  or  callus  may  press  upon  the 
nerve  and  produce  tingling  or  numbness  of  the  ulnar  side  of  the  forearm  and 
hand,  little  finger,  and  ulnar  side  of  the  ring  finger,  and  spasm  or  paralysis  of 
the  muscles  supplied  by  this  nerve.  These  muscles  are  the  flexor  carpi  ulnaris, 
ulnar  side  of  the  flexor  profundus  digitorum,  palmaris  brevis,  muscles  of  the 
hypothenar  eminence,  interossei,  two  ulnar  lumbricales,  adductor  |)ollicis,  and 
inner  head  of  the  flexor  brevis  pollicis. 

The  internal  cutaneous  nerve  arises  from  the  inner  cord  of  the  axillary 
plexus,  passes  downward  along  the  inner  side  of  the  axillary  and  brachial  arteries, 
between  the  latter  and  the  ulnar  nerve,  and  divides  a  little  below  the  middle  of 
the  arm  into  an  anterior  and  a  posterior  branch.  The  anterior  branch  enters  the 
forearm  either  in  front  of,  or  beliind,  the  median  basilic  vein  ;  the  posterior  branch 
descends  along  the  inner  side  of  the  basilic  vein  to  enter  the  forearm  behind  the 
internal  condyle.  Before  it  divides,  it  gives  off*  a  cutaneous  branch,  which  pierces 
the  deep  fascia  and  supplies  the  skin  of  the  anterior  and  inner  side  of  the  arm 
almost  as  far  as  the  elbow. 

The  lesser  internal  cutaneous  nerve  (nerve  of  Wris])erg)  arises  from  the  inner 
cord  of  the  axillary  i)lexus  above  the  origin  of  the  internal  cutaneous  nerve,  from 
which  i)oint  it  passes  beliind  the  axillary  vein,  and  then  on  the  inner  side  of  the 
vein,  where  it  communicates  with  the  lateral  cutaneous  branch  of  the  second  inter- 
costal nen'e  (the  intercosto-humeral).  It  then  passes  downward  to  the  middle  of 
the  arm,  where  it  ])ierces  the  deep  fascia,  and  is  distributed  to  the  skin  over  the 
lower  part  of  the  back  of  the  arm,  the  inner  condyle,  and  the  olecranon. 

The  circumflex  nerve  arises,  with  the  musculo-spiral,  from  the  posterior  cord 
of  the  axillary  j^lexus.  It  descends  in  front  of  the  subscapularis  muscle  behind 
the  axillary  artery,  and  turns  l>aekwar(l  at  tlu*  lower  margin  of  the  nniscle,  giving 
oil' an  articular  bianeli  which  enters  tli(^  shoulder-joint  lu'low  the  subscapularis.  It 
divides  into  an  ui)per  and  a  lower  branch.  The  upper  branch,  in  company  with 
the  posterior  circumflex  vessels,  curves  l)eliind  the  surgical  neck  of  the  humerus 
and  under  the  deltoid  to  its  anterior  bonier,  giving  off  filaments  in  its  course  to 
su])])ly  the  muscle  and  the  skin  covering  it.     The  1ow(T  ])ranch  sends  to  the  teres 
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is  the  largest  branch  of  the  axillary  plexus.  It  passes  downward  behind  the 
axillary  vessels  and  in  front  of  the  tendons  of  the  latissimus  dorsi  and  teres 
major.  Accompanied  by  the  superior  profunda  artery,  it  then  passes  down- 
ward and  outward  between  the  outer  and  inner  heads  of  the  triceps  around  the 
back  of  the  humerus  in  the  musculo-spiral  groove  to  the  outer  side  of  the  lower 
part  of  the  arm,  where  it  pierces  the  external  intermuscular  septum.  Thence  it 
continues  downward  between  the  brachialis  anticus,  internally,  and  the  supinator 
longus,  externally,  to  the  front  of  tlie  outer  condyle,  where  it  divides  into  the 
radial  and  posterior  interosseous  nerv^es.  On  the  inner  side  of  the  arm  it  gives  off 
internal  muscular  branches  to  the  outer  and  inner  heads  of  the  tricej)s;  in  the 
musculo-spiral  groove  it  sends  branches  to  the  outer  head  of  the  triceps  and  the 
anconeus ;  on  the  outer  side  of  the  arm  it  gives  off  external  branches  to  the 
supinator  longus,  extensor  carpi  radinlis  longior,  and  brachialis  anticus.  A  small 
internal  cutaneons  branch  arises  in  the  axilhi,  and  passes  to  the  skin  of  the  inner 
side  and  back  of  the  arm  almost  as  far  as  the  olecranon.  A  superior  external  cuta- 
7i€ous  branch  perforates  the  external  head  of  the  triceps  close  to  the  humerus,  then 
pierces  the  deep  fascia  and  accompanies  the  ce])lialic  vein  to  the  front  of  the  elbow, 
supplying  the  skin  of  the  lower  half  of  the  front  of  the  arm.  An  inferior  external 
cutaneous  branch  also  goes  through  the  outer  head  of  the  triceps  with  the  preceding 
branch,  then  pierces  the  deep  fascia  near  the  insertion  of  the  deltoid,  and  passes 
downward  to  be  distributed  to  the  skin  on  the  outer  side  of  the  lower  half  of  the 
arm,  the  elbow,  and  the  outer  back  part  of  the  foreann,  communicating  near  its 
termination  with  the  posterior  branch  of  the  nmsculo-cutaneous  or  external  cuta- 
neous nerve. 

As  the  musculo-spiral  nerve  lies  in  contact  with  the  back  of  the  shaft  of  the 
humerus,    paralysis   of  this    nerve    is   a    comi)lication    of  fracture  of  that   bone. 
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will  be  exposed.  The  skin  is  thin,  can  be  raised  in  folds,  and  allows  the  super- 
ficial veins  to  be  seen  beneath  it. 

In  the  superficial  fascia  are  found  the  radial,  anterior  ulnar,  and  median 
veins,  and  the  musculo-cutaneous  or  external  cutaneous  nerve,  the  internal  cuta- 
neous nerve,  cutaneous  branches  of  the  ulnar  and  median  nerves,  branches  of  the 
radial  and  ulnar  arteries,  and  the  superficial  lymphatics. 

The  radial  vein  appears  upon  the  front  of  the  radial  side  of  the  forearm 
above  its  lower  third,  where  it  winds  from  behind  forward  and  upward  on  the 
radial  side  of  the  forearm  (generally  superficial  to  the  external  cutaneous  nerve)  to 
form  the  cephalic  vein  at  the  elbow  by  junction  with  the  median  cephalic.  It 
arises  from  the  radial  side  of  the  dorsal  venous  arch  of  the  hand,  receives  radicles 
from  the  back  of  the  thumb  and  index  finger,  and  communicates  with  the  median 
vein. 

The  anterior  ulnar  vein  passes  upward  along  the  ulnar  side  of  the  forearm  to 
within  a  short  distance  of  the  elbow,  whore  it  joins  the  posterior  ulnar  to  form  the 
common  ulnar,  which  in  turn  almost  immediately  unites  with  the  median  basilic 
to  form  the  basilic  vein.  It  is  formed  bv  radicles  at  the  wrist,  and  communicates 
with  the  median  and  posterior  ulnar  veins. 

The  median  vein  begins  at,  or  a  little  above,  the  wrist  and  runs  up  the  middle 
of  the  forearm.  It  collects  blood  from  the  palm  of  the  hand  and  the  front  of  the 
forearm,  and  communicates  freely  with  the  radial  and  anterior  ulnar  veins.  Upon 
reaching  the  bend  of  the  elbow,  it  communicates  with  the  vena>  comites  of  the 
radial  artery  by  means  of  the  deep  median  vein  and  at  once  divides  into  two 
branches — the  median  cephalic  and  median  basilic. 

The  musculo-cutaneous  or  external  cutaneous  nerve  becomes  superficial  a 
short  distance  above  the  elbow  on  the  outer  side  of  the  tendon  of  the  biceps,  and 
passes  downward  upon  the  outer  side  of  the  front  of  the  forearm,  ending  upon  the 
ball  of  the  thumb  (thenar  eminence).  It  gives  off*,  just  below  the  elbow,  a  posterior 
branch  which  su])i)lies  the  outer  side  of  the  back  of  the  forearm.  The  anterior 
branch — the  continuation  of  the  musculo-cutaneous — lies  in  front  of  the  radial 
artery  in  the  lower  ])art  of  the  forearm  and  connnunicates  with  a  branch  of  the 
radial  nerve.     It  terminates  in  filaments  to  the  skin  over  the  ball  of  the  thumb. 

The  anterior  branch  of  the  internal  cutaneous  nerve  enters  the  forearm  at 
the  inner  '^ide  of  the  front  of  the  i'll)ow,  cither  in  fnnit  of,  or  behind,  the  median 
basilic  vein  ;   tlience  it  continues  downward  upon  the  ulnar  side  of  the  front  of  the 
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A  cutaneous  branch  of  the  median  nerve  pierces  the  deep  fascia  about  two 
inches  above  the  middle  of  the  wrist  and  passes  to  the  pahn. 

The  superficial  arteries  of  the  forearm  are  small  cutaneous  branches  from 
the  radial  and  ulnar  arteries. 

The  superficial  lymphatics  accompany  the  superficial  veins,  and  are  more 
numerous  uj)on  the  ulnar  than  upon  the  radial  side  of  the  forearm.  They  com- 
mence at  the  ends  of  the  fingers — two  on  the  palmar  and  two  on  the  dorsal  surface. 
Those  on  the  palmar  surface  of  the  fingers  join  an  arch  in  the  palm  of  the  hand, 
from  which  arise  the  vessels  w^hich  accomj)any  the  anterior  ulnar,  the  median,  and 
radial  veins ;  those  on  the  dorsal  aspect  of  the  fingers  form  a  plexus  on  the  back 
of  the  hand,  from  which  vessels  pass  up  the  back  of  the  forearm  and  around  either 
side  to  empty  into  those  on  the  anterior  surface  of  the  forearm.  The  greater 
number  of  these  vessels  pass  upward  on  the  inner  side  of  the  arm  with  the  basilic 
vein.     A  few  accomj)any  the  cephalic  vein. 

Dissection. — Trace  the  superficial  veins  in  the,  superficial  layer  of  the  super- 
ficial fascia  and  remove  this  fascia  in  one  flap  like  that  of  the  skin.  Follow  the 
nerves  through  the  under  surface  of  the  fascia.     The  deep  fascia  is  now^  exposed. 

The  deep  fascia  of  the  forearm  is  continuous  with  that  of  the  arm,  and  com- 
posed of  circular  and  oblique  white  fibers  bound  together  by  a  few  longitudinal 
fibers.  It  is  attached  to  the  bony  prominences  of  the  forearm,  and  sends  prolonga- 
tions between  the  muscles,  separating  them  and  affording  additional  surfaces  for 
their  origin.  It  is  most  dense  at  the  back  of  the  foreann,  least  so  in  front  of 
the  upper  part  of  the  forearm,  and  intermediate  in  thickness  above  and  at  the 
wrist.  In  the  last-named  location  it  forms  the  posterior  annular  ligament  and 
is  continuous  wdth  the  anterior  annular  ligament.  It  is  reinforced  by  tendinous 
accessions  from  the  biceps  (bicipital  aponeurosis),  bracliialis  anticus,  and  triceps. 
Its  numerous  intermuscular  septa  at  the  elbow,  beginning  at  the  limited  area  of 
the  surface  of  the  internal  condyle  and  expanding,  form  cone-shaped  aponeurotic 
cavities  for  the  origins  of  many  muscles.  A  transverse  intermuscular  septum 
divides  the  muscles  of  the  foreann  into  a  superficial  and  a  deep  group. 
Bi^ides    smaller    apertures    for   the   passage   of    cutaneous   vessels   and   nerv^es, 
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better  advantage  by  reflecting  it  from  below  upward.  A  similar  difficulty  is 
encountered  at  the  buttock  in  the  removal  of  the  deep  fascia  from  the  great  gluteal 
muscle,  the  main  difference  between  the  two  fasciae  being  that,  in  the  gluteal 
region  the  deep  fascia  sends  se])ta  into  the  muscle  it«elf,  while  in  the  forearm 
the  septa  pass  between  the  muscles. 

The  triangle  at  the  bend  of  the  elbow. — Upon  the  removal  of  the  deep 
fascia,  a  triangle  is  exposed  at  the  bend  of  the  ellx)w.  This  triangle  is  bounded 
above  by  an  imaginary  line  which  is  drawn  between  the  condyles  of  the  humerus 
and  forms  the  base  ;  externally,  by  the  supinator  longus  ;  and  intemally,  by  the 
pronator  radii  teres.  The  apex  of  the  triangle  is  at  the  point  where  the  supinator 
longus  crosses  the  pronator  radii  teres.  The  floor  is  formed  by  the  brachialis 
anticus  and  supinator  brevis  muscles,  and  the  deep  fascia  fonns  its  roof.  Within 
this  triangle,  when  its  lateral  boundaries  are  displaced, — the  supinator  longus 
outward  and  pronator  radii  teres  inward, — the  following  structures  are  seen  from 
within  outward :  The  anterior  uhiar  recurrent  artery,  the  median  neiTC,  the 
brachial  artery,  its  venie  comites,  the  two  terminal  branches  of  the  brachial  or 
the  radial  and  ulnar  arteries,  their  vente  comites,  the  deep  median  vein,  the 
common  interosseous  artery,  the  tendon  of  the  Inceps,  the  radial  recurrent  arter}% 
and  the  nmsculo-spiral  nerve.  In  rupture  of  the  biceps  muscle  the  tendon  can 
be  distinctly  felt  loose  and  free  and  can  be  manijmlated  in  this  space.  The  effusion 
of  blood  renders  ai)proximati(>n  imi)ractieable  without  oi)erative  interference. 

The  Muscles  of  the  forearm  may  l)e  divided  into  gr()ui)s :  an  inner  or  anterior, 
and  an  outer  or  i)osterior;  the  former  including  the  {jronatoi^^  and  flexors  ;  the 
latter,  the  supinators  and  extensors.  The  inner  group  eliiefly  arises  by  a  common 
tendon  from  the  internal  condyle  and  internal  condyloid  ridge,  and  the  outer, 
from  the  external  eondvlc  and  the  external  condvloid  ridge. 

The  pronator  radii  teres,  the  shortest  muscle  of  this  group,  arises  by  two 
heads — a  large  or  suj>eriieial,  and  a  small  or  deep.  The  large  or  superficial  head 
springs  from  the  anterior  surface  of  the  humerus  above  the  internal  condyle,  an 
intermuscular  septnm  sei)arating  it  from  the  Hexor  carj>i  radialis  and  the  deep 
fascia  of  the  forearm  ;  the  small  or  deep  head  arises  as  a  narrow  bundle  of  fibei^s 
from  the  inner  aspect  of  the  coronoid  j^roci^ss  of  the  ulna.     The  two  heads  unite  at 
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the  ulnar  border  is  in  relation  with  the  flexor  carpi  radialis.  Its  under  surface 
is  in  contact  with  the  brachialis  anticus  and  flexor  sublimis  digitorum  muscles, 
the  median  nerve,  and  ulnar  vessels.  The  inner  head  of  the  muscle  separates  the 
median  nerve  in  front  from  the  ulnar  vessels  behind. 

Blood  Supply. — Its  nutriment  is  derived  from  the  radial,  ulnar,  and  anasto- 
motica  magna  arteries. 

Nerve  Supply. — From  the  median  nerve. 

Action. — Pronates  and  flexes  the  forearm. 

The  flexor  carpi  radialis  arises  by  the  common  tendon  from  the  internal 
condyle,  also  from  the  deep  fascia  and  contiguous  surfoces  of  the  adjacent  inter- 
muscular septa.  It  passes  down  the  forearm  to  the  radial  side  of  the  front  of  the 
wrist,  where  it  traverses  a  canal  in  the  anterior  annular  ligament  and  a  groove 
upon  the  trapezium,  and  is  ultimately  attached  to  the  anterior  surface  of  the  base 
of  the  metacarpal  bone  of  the  index  finger.  A  small  slip  passes  to  tlie  base  of 
the  metacarpal  bone  of  the  middle  finger.  The  groove  in  the  trapezium  is  con- 
verted into  a  canal  by  a  fibrous  sheath,  the  canal  being  lined  by  a  synovial  mem- 
brane. This  muscle  is  tendinous  in  its  lower  three-fifths ;  its  belly  is  full  and 
fusiform.  It  is  superficial,  with  the  exception  of  the  small  portion  of  the  tendon 
which  enters  the  annular  ligament ;  it  lies  ui)on  the  flexor  su))limis  digitorum, 
the  flexor  longus  poUicis,  and  the  wrist-joint.  Externally,  it  is  in  contact  with 
the  pronator  radii  teres,  and  in  its  lower  half  is  very  near  the  radial  vessels ; 
internally,  it  lies  against  the  palmaris  longus  muscle,  above.  Above  the  wrist 
the  median  nerve  is  on  the  inner  side  of  its  tendon. 

Blood  Supply. — Its  nutriment  is  derived  from  the  radial  artery  and  ulnar 
recurrent  arter}-. 

Nerve  Supply. — Derived  from  the  median  nerv^e. 

Action. — Its  main  function  is  to  flex  the  wrist ;  it  also  aids  in  flexion  of  the 
elbow,  and  with  the  hand  8ui)inate(l  it  aids  in  ])ronation. 

The  palmaris  longus,  often  absent,  is  slender  and  spindle-shaped.  It  arises  by 
the  common  tendon  from  the  inner  condyle,  also  from  the  deep  fascia  and  the 
adjacent  intermuscular  septa.  Its  slender  tc^ndon  passes  over  the  anterior  annular 
ligament  to  terminate  in  an  expanded  prolongation,  which  is  continuous  with  the 
central  portion  of  the  palmar  fascia,  the  deep  fascia  over  the  thenar  eminence, 
and  the  anterior  annular  ligament  at  the  base  of  tliat  eminence.  It  is  sub- 
cutaneous, except  at  its  origin,  where  it  is  partly  overlapi)ed  l>v  the  flexor  carpi 
radialis.      It   lies   upon   the   flexor  sul)liinis  digitorum,   the    median    nerve,   and 
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Nerve  Supply. — From  the  median  nerve. 

Action. — It  makes  tense  the  pahnar  fascia,  flexes  the  wrist,  and  aids  slightly 
in  elbow  flexion. 

The  flexor  carpi  ulnaris,  a  long  and  flat  muscle,  embraces  the  outer  side  of 
the  upper  part  of  the  shaft  of  the  ulna.  It  arises  l)y  two  heads — one  by  the  com- 
'mon  tendon  from  the  internal  condyle,  the  other  from  the  inner  aspect  of  the 
olecranon  process — and  partly  by  an  aponeurosis  continued  down  from  the  upper 
portion  of  the  posterior  border  of  the  uhia.  Fibers  also  arise  from  the  overlying 
deep  fascia  and  the  intermuscular  septum  between  this  muscle  and  the  flexor  sub- 
limis  digitonnn.  The  interval  between  the  condyloid  and  olecranon  heads  is 
spanned  by  a  tendinous  arch,  under  which  pass  the  ulnar  ner\'e  and  the  posterior 
ulnar  recurrent  ai'ter}\  The  muscle  terminates  in  a  tendon  which  runs  along  its 
anterior  margin,  the  lower  fibers  passing  to  the  tendon  obliquely  downward  and 
forward.  It  is  inserted  into  the  pisiform  bone,  with  more  or  less  fibrous  connec- 
tion with  the  anterior  annular  ligament,  the  unciform  bone,  and  the  base  of  the 
metacarpal  bone  of  the  little  finger.  It  is  tin;  only  muscle  of  the  forearm  attached 
to  carpal  bones.  Its  anterior  and  inner  sin*faces  are  subcutaneous,  and  intimately 
attached  to  the  deep  fascia  over  much  of  their  extent,  especially  near  the  posterior 
border  of  the  ulna.  It  lies  upon  the  flexor  sublimis  digitorum  and  flexor  pro- 
fundus digitorum  muscles,  and  the  ulnar  vessels  and  nerve.  Its  tendon  is  the 
guide  for  ligation  of  the  ulnar  arteiy,  which  it  overlaps.  Externally,  it  is  in 
contact  with  the  belly  of  the  palmaris  longus  nmsele  and  the  ulnar  vessels 
and   nerve. 

Blood  Sipplv. — From  the  ulnar  aiierv. 

Nkrve  SrppLV. — From  the  ulnar  nerve. 

Action. — It  flexes  and  adducts  the  hand,  and  slightly  flexes  the  forearm  on 
the  arm. 

Owing  to  its  extensive  connection  with  the  ulna,  this  muscle  can  not  retract 
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which  pass  beneath  the  anterior  annular  ligament,  where  they  are  arranged  in  two 
pairs,  one  behind  the  other.  The  anterior  pair  go  to  the  middle  and  ring  fingers, 
and  the  posterior  pair  to  the  index  and  little  fingers.  The  tendons  are  inserted 
into  the  middle  of  the  sides  of  the  second  phalanges  of  the  four  fingers.  Eiich 
tendon  splits  to  permit  the  passage  of  the  tendon  of  the  flexor  profundus  digitorum 
muscle  between  its  segments,  which  will  be  seen  in  the  dissection  of  the  hand. 

This  muscle  is  covered  by  the  pronator  radii  teres,  the  flexor  carpi  radialis, 
the  palmaris  longus,  and  the  flexor  carpi  ulnaris,  also  by  the  radial  vessels  and 
nerve  and  the  deej)  fascia.  It  rests  upon  the  flexor  j)rofundus  digitorum,  and  the 
flexor  longus  ix)llicis,  the  ulnar  vessels  and  nerve,  and  the  me<lian  nerve.  Its  inner 
edge  is  against  the  flexor  carpi  ulnaris.  Externally,  it  is  overlapped  by  the  lower 
end  of  the  pronator  radii  teres. 

Blood  Supply. — From  the  radial  and  ulnar  arteries. 

Nerve  Supply. — From  the  median  nerve. 

Action. — It  flexes  the  proximal  interphalangeal,  the  metacarpo-phalangeal, 
and  wrist  joints,  and  assists  slightly  in  flexion  of  the  elbow. 

*  Dissection. — Displace  tlic  supinator  longus  outward  in  order  to  expose  the 
radial  arterj^  and  nerve  in  the  upper  part  of  the  forearm.  Sei)arate  the  flexor  carj^i 
ulnaris  from  the  flexor  sublimis  digitoi-um  and  study  the  relations  of  the  ulnar 
vessels  and  nerve.  Then  sever  tlie  ])ronator  radii  teres,  flexor  carjn  radialis, 
palmaris  longus,  and  flexor  sublimis  digitonim,  about  one  and  one-half  or  two 
inches  below  the  internal  condyle,  without  cutting  the  median  nen^e,  ulnar  artery, 
or  ulnar  nervT.  Reflect  these  muscles  in  order  to  obtain  a  view  of  the  stmctures 
beneath — namely,  the  flexor  })rofundus  digitorum,  flexor  longus  pollicis,  })ronator 
quadratus,  median  nerve,  ulnar  vessels,  and  anterior  interosseous  vessels  and  nerv'e. 

The  flexor  profundus  digitorum  arises  from  the  ujjper  two-thirds  of  the  front 
and  inner  side  of  the  vshaft  of  the  ulna,  and  at  its  upper  end  interdigitates  with  the 
brachialis  anticus  in  the  same  manner  as  that  muscle  at  its  origin  does  with  the 
deltoid.  It  also  arises  from  the  inner  side  of  the  coronoid  process  of  the  ulna,  and 
by  the  aponeurosis  from  tlie  upi)er  two-thirds  of  the  i)osterior  border  of  the  ulna,  in 
common  with  the  ulnar  origin  of  the  flexor  carpi  ulnaris,  and  from  the  ulnar  half 
of  the  interosseous  membrane.  It  divides  into  four  tendons,  whicli  pass  down  the 
forearm  and  continue,  side  by  side,  under  the  anterior  annular  ligament,  behind 
the  tendon  of  the  flexor  siddimis  ditritonnn  to  tlie  bases  of  the  terminal  phalanges, 
passing  between  the  segments  of  the  tendons  of  the  flexor  sublimis  digitorum.  A 
lumbricalis  muscle  is  attached  to  eaeli  one  of  these  tendons  in  the  ])alm.  The 
flexor  profundus  digitorum  nuisele  lies  l)eneatli  the  flexor  snbliniis  digitonun  and 
flexor  carpi  radialis  muscles,  the  ulnar  vessels  and  nerve,  an<l  the  median  nerve. 
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Action. — It  pronates  the  foreami. 

The  interosseous  membrane  extends  between  the  interosseous  niargms  of  the 
radius  and  ulna,  firmly  connecting  the  shafts  of  those  bones  and  forming  a  divid- 
ing wall  between  the  front  and  the  back  of  the  forearm.  It  extends  upward  to 
within  an  inch  of  the  tuberosity  of  the  radius,  and  downward  to  the  inferior  radio- 
ulnar articulation.  Its  fibers  pass  downward  and  inward  from  the  edge  of  the 
radius  to  the  radial  margin  of  the  ulna.  It  affords  attachment  to  the  deep  muscles 
of  the  front  and  back  of  the  forearm,  supjx^rts  the  anterior  interosseous  artery  and 
its  venffi  comites,  and  the  anterior  interosseous  nerve.  The  anterior  interosseous 
artery  pierces  the  membrane  about  one  and  one-half  inches  above  its  lower  end. 
It  is  relaxe<l  in  pronation  of  the  forearm.  The  posterior  interosseous  vessels  i)ass 
backward  above  its  upper  margin. 

The  oblique  ligament  is  a  round,  fibrous  cord,  connected  above  to  the  tubercle 
of  the  ulna  located  at  the  l)ase  of  its  coronoid  i)roces8,  whence  it  extends  down- 
ward  and  outward  to  the  radius  to  a  i)oint  a  little  below  tlie  bicipital  tul)erosity. 
It  is  connected  by  a  thin  membrane  to  the  upj)er  border  of  the  interosseous 
membrane.  It^  direction  forms  a  right  angle  with  that  of  the  fibers  of  the 
interosseous  membrane.     Sometimes  it  is  absc^nt. 

The  radial  artery  begins  at  the  bifurcation  of  the  brachial,  about  one-half  of 
an  inch  below  the  elbow-joint.  Its  course  is  more  nearly  in  a  direct  line  with  the 
parent  tnuik  than  is  that  of  the  ulnar  artery,  and  is  rei)resented  l)y  a  line  drawn 
from  a  jx)int  one-half  of  an  inch  below  the  middle  of  the  bend  of  the  elbow  to 
the  inner  side  of  the  base  of  the  styloid  j)rocess  of  the  radius.  It  passes  down 
the  radial  side  of  the  forearm  along  the  ulnar  margin  of  the  vsupinator  longus, 
which  is  the  muscle  of  reference  for  its  ligation,  and  is  overlapped  thereby  in 
the  upper  one-third  or  one-fourth  of  its  course.  At  the  wrist  or  base  of  the 
thumb  it  turns  backward  over  the  external  lateral  ligament  of  the  wrist-joint 
beneath  the  extensors  of  the  thumb,  and  then  ])asscs  between  the  two  heads 
of  the  first  dorsid  interosseous  muscle  (abductor  indici.s)  into  the  palm  of 
the  hand,  where  it  assists  in  forming  the  de(*p  j>almar  arch.  It  is  superficial 
in  the  forearm,  excei)t  at  its  upjjcr  part,  wherc^  it  is  covered  by  the  supinator 
longus.  From  above  downward  it  rests  ui>on  the  tendon  of  the  l>iceps,  the 
supinator  brevis,  the  pronator  radii  teres,  the  radial  head  of  the  flexor  sublimis 
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closely  related  to  its  lower  part  as  it  courses  around  the  wrist.  Its  branches  in  the 
forearm  are  the  radial  recurrent,  muscular,  superficialis  volse,  and  the  anterior 
carpal ;  at  the  WTist,  the  posterior  carpal,  the  metacarpal,  the  dorsalis  poUicis, 
and  the  dorsidis  indicis ;  and  in  the  hand,  the  princeps  poUicis,  radialis  indicis, 
perforating,  ])almar  interosseous,  and  recurrent  carpal.  We  will,  at  this  time,  con- 
sider only  those  branches  given  off  in  the  forearm. 

The  radial  recurrent  arises  from  the  outer  side  of  the  radial  artery,  passes 
downward  between  the  supinator  brevis  and  supinator  longus  muscles  and  between 
the  radial  and  jX)sterior  interosseous  nerves  ;  thence  upwanl,  in  company  with  the 
musculo-s|)iral  nerve,  between  the  brachialis  anticus  and  su])inator  longus,  both  of 
which  it  in  part  supplies.  It  anastomoses  with  the  terminal  branches  of  the 
superior  profunda  in  front  of  the  external  condyle  and  between  the  two  last-named 
muscles.  From  its  arch  it  sends  muscular  branches  to  the  supinator  and  the 
extensor  muscles,  some  passing  beneath  the  latter  to  anastomose  with  the  inter- 
osseous recurrent  branch  of  the  posterior  interosseous.  It  also  supplies  the  elbow- 
joint. 

The  muscular  branches  arise  from  the  radial  in  its  downward  course  and 
supply  the  muscles  upon  the  radial  side  of  the  forearm. 

The  superficialis  vol®  arises  from  the  radial  artery  near  the  wrist,  and  passes 
over  the  ball  of  the  thumb.  Sometimes  it  runs  beneath  the  abductor  pollicis 
muscle.  It  supi)lies  the  muscles  of  the  ball  of  the  thumb  and  often  anastomoses 
with  the  ulnar  artery  to  assist  in  the  formation  of  the  superficial  palmar  arch. 
When  the  superficialis  volic  arises  higher  than  usual  and  runs  beside  the  radial, 
it  would  give  the  palpating  finger  the  sensiition  of  a  double  pulse. 

The  anterior  carpal  arises  from  the  radial  arterj'^  nc^ar  the  lower  margin  of 
the  pronator  quadratus,  whence  it  passes  inward  to  anastomose  with  the  anterior 
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crosses  the  anterior  annular  ligament  on  the  radial  side  of  the  pisiform  bone,  and 
runs  across  the  palm,  forming  the  superficial  palmar  arch,  which  is  usually  com- 
pleted by  anastomosis  with  the  superficialis  vote.  The  ulnar  artery  is  deep  in  its 
upper  half,  being  covered  l>y  all  of  the  superficial  flexors  except  the  flexor  carpi 
ulnaris ;  in  its  lower  half  it  is  more  superficial,  being  overlapped  by  the  tendon  of 
the  flexor  caq)i  ulnaris,  while  immediately  above  the  wTist  it  is  subcutaneous,  and 
lies  l)etween  the  tendon  of  the  flexor  carpi  ulnaris  and  the  innermost  tendon  of  the 
flexor  sublimis  digitorum.  It  lies,  from  above  downward,  upon  the  brachialis 
anticus,  flexor  profundus  digitorum,  and  the  anterior  annular  ligament.  It  has  two 
venie  comites.  At  its  upper  part  the  median. nerve  crosses  in  front  of  it,  while  the 
ulnar  nerve  is  upon  the  inner  side  of  its  lower  two-thirds.  In  the  upper  third  of 
the  course  of  the  arterv  the  ulnar  nerve  lies  some  distance  to  its  ulnar  side.  When 
the  ulnar  artery  has  a  high  origin  from  the  bracliial,  it  usually  lies  upon  the 
sui)erficial  flexor  muscles,  instead  of  beneath  them,  and  is  thus  more  liable  to 
injur}'.  Its  branches  in  the  forearm  are  the  anterior  ulnar  recurrent,  posterior 
ulnar  recurrent,  common  interosseous,  and  muscular ;  at  the  wrist,  the  anterior  and 
posterior  carpal ;  in  the  hand,  the  deep  or  communicating  branch  ;  it  continues  as 
the  superficial  palmar  arch.  As  in  the  case  of  the  radial  artery,  we  will  now 
consider  only  the  branches  given  off  in  the  forearm. 

The  anterior  ulnar  recurrent  artery  arises  from  the  ulnar,  innnediately 
below  its  origin,  and  passes  inward  and  upward  upon  the  brachialis  anticus, 
and,  behind  the  pronator  radii  teres,  to  the  front  of  the  ♦inner  condyle  of  the 
humerus,  where  it  anastomoses  with  the  anastomotica  magna  and  the  inferior 
profunda  arteries. 

The  posterior  ulnar  recurrent  artery,  larger  than  the  anterior  ulnar  recur- 
rent, arises  below  that  vessel  and  pnsses  inward  and  backward  under  the  flexor 
sublimis  digitorum.  It  then  c()Ui*ses  between  the  two  heads  of  the  flexor  carpi 
ulnaris,  in  relation  with  the  ulnar  nerve,  to  the  back  of  the  inner  condyle.  It 
supplies  the  elbow-joint,  ulnar  nerve,  and  adjacent  nniseles,  and  anastomoses  with 
the  inferior  profunda,  anastomotica  magna,  and  interosseous  recurrent  arteries. 

The  common  interosseous  artery  is  the  largest  and  shortest  1)ranch  of  the 
ulnar.  It  is  given  ott'  opj)<)site  the  tul)eiosity  of  the  I'adius,  whence  it  passes 
downward  and  outward  to  the  upper  margin  of  tlie  interosseous  membrane  and 
divides  into  the  anterior  and  posterior  interosseous  arteries. 

The  anterior  interosseous   artery,  aceoin])anied  Ijv  vena*  comites  and  the 
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the  upper  border  of  the  pronator  quadratus,  to  reach  the  back  of  the  forearm. 
Under  the  upper  border  of  the  pronator  quadratus  it  gives  off  a  branch  which 
supi)lies  this  muscle  and  anastomoses  with  the  anterior  carpal  branches  of  the 
radial  and  ulnar  and  the  recurrent  carpal  branches  of  the  deep  palmar  arch.  In 
the  upper  part  of  the  forearm  it  also  gives  off  a  long  slender  branch  which 
accompanies  the  median  ner\^e  and  is  called  the  corner  nervi  medianiy  or  medmn 
artery.  This  is  sometimes  quite  large,  and  then  assists  in  the  formation  of  the 
superficial  palmar  arch.  The  ]>osterior  interosseous  will  be  described  with  the 
back  of  the  forearm. 

The  muscular  branches,  variable  in  number,  supply  the  adjacent  muscles. 

The  anterior  carpal  artery  is  a  small  branch  given  off'  immediately  above  the 
anterior  annular  ligament.  It  passes  outward,  beneath  the  tendons  of  the  flexor 
profundus  digitorum,  and  anastomoses  with  the  anterior  carpal  branch  of  the  radial, 
with  derivatives  of  the  anterior  interosseous,  and  the  recurrent  carpal  branches  of 
the  deep  palmar  arch.  It  forms,  with  the  corresponding  branch  of  the  radial,  the 
pre-carpal  arch.  The  posterior  carpal  branch  will  be  described  with  the  back  of 
the  wrist  and  hand. 

The  median  nerve  enters  the  forearm  upon  the  inner  side  of  the  brachial 
arter}%  passes  between  the  two  heads  of  the  jirunator  radii  teres,  the  deej)  head  of 
which  sei)arates  it  from  the  ulnar  artery,  and  continues  straight  down  the  forearm 
to  the  wrist,  \i\Km  the  flexor  profundus  digitorum,  covered  by  the  flexor  sublimis 
digitorum.  Near  the  wrist  it  lies  l)etweeu  the  outer  tendon  of  the  flexor  sublimis 
digitorum  and  the  tendon  of  the  flexor  carpi  radialis  ;  it  then  passes  under  the 
anterior  annular  ligament,  resting  upon  the  flexor  tendons.  It  is  accompanied  and 
supplied  by  the  median  artery.     In  the  forearm  it  gives  off*  articular,  muscular, 
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skin  of  the  palm,  except  on  the  uhiar  side,  and  communicates  with  the  uhiar 
palmar  cutaneous  branch. 

The  radial  nerve  is  one  of  the  terminal  branches  of  the  musculo-spiral.  It 
passes  along  the  front  of  the  outer  side  of  the  foreann,  accompanying  the  radial 
artery  along  the  outer  side  of  its  middle  one-third.  In  the  upper  part  of  its 
course  it  is  overlapped  by  the  belly  of  the  supinator  longus,  and  about  three  inches 
above  the  wrist  curv-es  backward  under  the  tendon  of  that  muscle  and  pierces  the 
deep  fascia,  at  the  outer  border  of  the  forearm,  to  divide  into  an  external  and  an 
internal  branch.     These  supply  the  skin  of  the  back  of  the  hand  and  fingers. 

The  ulnar  nerve,  emerging  from  between  the  olecranon  and  the  internal 
condyle  of  the  humerus  in  the  upper  part  of  the  forearm,  passes  down  the 
anterior  and  inner  side  of  the  forearm  ui)on  the  flexor  profundus  digitorum  and 
beneath  the  l^elly  of  the  flexor  carpi  ulnarijr,  while  in  the  lower  part  of  its  course 
it  lies  to  the  radial  side  of  the  flexor  carpi  ulnaris  muscle  and  its  tendon. 
It  has  upon  its  radial  side,  as  far  down  as  the  pisiform  bone,  the  lower  two- 
thirds  of  the  ulnar  arterj'.  While  in  the  forearm  the  ulnar  nei^ve  gives  off 
articular,  muscular,  cutaneous,  and  dorsiil  cutaneous  branches,  and  not  infre- 
quently it  connnunicates  with  the  median  nerve. 

The  articular  bi^anches  are  given  off,  behind  the  intern^il  condyle,  to  supply 
the  elbow-joint,  and,  just  above  the  carpus,  to  supply  the  wrist-joint. 

Of  the  muscular  braiichefi,  the  one  to  the  flexor  carpi  ulnaris  arises  in  the 
upper  part  of  the  forearm  ;  the  other  arises  lower  down,  and  passes  to  the  inner 
part  of  the  flexor  profundus  digitorum. 

The  cutaneous  branches  are  two  small  nerves  arising,  by  a  common  trunk,  in 
the  middle  of  the  forearm.  The  shorter,  and  more  superficial,  descends  to  the  skin 
of  the  ulnar  side  of  the  wrist,  i)ierces  the  deep  fascia,  and  joins  a  branch  of  the 
internal  cutaneous,  while  the  other,  a  deeper  ])raneh,  accompanies  the  ulnar  artery 
lying  upon  its  anterior  surface,  to  supi)ly  tlie  skin  of  the  ulnar  side  of  the  palm  of 
the  hand.  This  branch  communicates  with  twigs  from  the  median,  and  is  called 
the  palmar  cutaneous  branch. 

The  dorsal  cutaneous  brunch  arises  about  three  inches  above  the  wrist  and 
passes  backward,  under  the  flexor  cari)i  ulnaris,  to  the  posterior  surface  of  the 
wrist,  where  it  pierces  the  deej)  fascia  and  divides  into  a  communicating  and  two 
digital  branches,  which  su])])ly  the  skin  and  fascia  of  the  ulnar  side  of  the  hand, 
both  sides  of  the  little  finger,  and  the  adjacent  side  of  the  ring  finger.  The 
communicating  branch  inosculates  with  the  i)osteri()r  braiieh  of  the  internal 
cutaneous  and  the  digital  branches  with  the  adjacent  ones  from  the  radial  neive. 
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Dissection. — The  skin  has  been  incised  across  the  front  of  the  wrist.  From 
the  inner  end  of  this  incision  make  another  along  the  ulnar  border  of  the  palm  as 
far  as  the  junction  of  the  latter  with  the  little  finger.  From  the  outer  end  of  the 
transverse  incision  ijiake  a  third  along  the  radial  border  of  the  thenar  eminence  to 
the  base  of  the  first  phalanx  of  the  thumb,  then  around  the  palmar  surface  of  the 
thumb,  and  along  the  radial  border  of  the  palm  to  its  junction  with  the  index 
finger.  The  flap  of  integument  thus  marked  out  is  reflected  downward,  exposing 
the  superficial  fascia.  In  dissecting  the  thumb  and  fingers  the  skin  is  incised  in 
the  median  line  and  reflected  laterally.  The  skin  of  the  palm  is  sensitive  and 
well  supplied  with  sweat  glands,  sebaceous  glands  being  absent. 

Superficial  fascia. — ^The  superficial  fascia  of  the  palm  is  dense  and  thin,  and 
closely  connects  the  skin  with  the  deep  fascia,  resembling  in  this  respect  that 
of  the  scalp  and  sole  of  the  foot.  That  covering  the  thenar  and  hypothenar 
eminences  is  more  delicate.  The  lat  in  the  palm  of  the  hand  presents  a  somewhat 
lobulated  api)earance,  and  when  an  incision  is  made  through  the  skin,  small 
masses  of  adii)ose  tissue  protrude  through  the  opening.  It  contains  the  palmaris 
brevis  muscle,  the  ulnar  vessels  and  ntTve,  the  palmar  cutaneous  branches  of  the 
ulnar  and  median  nen-es,  and  the  superficial  transverse  ligament. 

The  palmaris  brevis  muscle  is  embedded  in  the  granular  superficial  fascia  on 
the  ulnar  side  of  the  palm.  It  consists  of  a  series  of  slightly  divergent  fasciculi, 
which  arise  from  the  central  palmar  fascia  and  the  anterior  annular  ligament,  pass 
over  the  hypothenar  eminence,  and  are  inserted  into  the  skin  of  the  ulnar  border 
of  the  palm. 

Nerve  Supply. — From  the  ulnar  norve. 

The  ulnar  vessels  and  nerve  occui)y  the  superficial  fascia  on  the  radial  side 
of  the  pisiform  bone,  where  their  deep  branches  are  given  off". 

Palmar  cutaneous  nerves. — Trace  tlie  palmar  cutaneous  branches  of  the 
me<lian,  radial,  and  ulnar  nerves  to  their  termination.  That  of  the  median  passes 
between  the  tendons  of  tlie  flexor  cai'pi  radinlis  and  palmaris  longus  and  over  the 
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Dissection. — In  removing  the  superficial  palmar  fascia  begin  at  the  wrist  and 
work  toward  the  digital  clefts  and  dissect  it  free  from  the  underlying  deep  palmar 
fascia.  This  exposes  the  anterior  annular  ligament  of  the  wrist,  a  thickened  band 
of  the  deep  fascia  of  the  forearm,  which  extends  from  the  pisifonn  and  the  hook 
of  the  unciform  bone,  upon  the  ulnar  side  of  the  wrist,  to  the  tuberosity  of  the 
scaphoid  and  the  ridge  of  the  trapezium  upon  the  radial  side  of  the  wrist.  It  is 
firm,  dense,  and  unyielding,  gives  origin  to  most  of  the  muscles  of  tlie  thenar  and 
hypothenar  eminences,  and  converts  the  hollow  of  the  front  of  the  wrist  into  a 
tunnel  for  the  passage  of  some  of  tlie  sti-uctures  of  the  forearm  which  are  destined 
for  the  front  of  the  hand.  It  is  crossed  by  tlie  following  stmctures,  enumerated  in 
their  order,  from  the  ulnar  to  the  radial  side  :  The  tendon  of  the  flexor  carj)i 
ulnaris,  part  of  which  it  receives  for  insertion  ;  the  ulnar  nerve,  situated  at  the 
radial  side  of  that  tendon;  tlie  ulnar  ailery  and  its  ven^e  comites;  the  palmar 
cutaneous  branches  of  ulnar  and  median  nerves;  the  i)almaris  longus,  part  of 
which  it  receives  for  insertion ;  and  the  tendon  of  the  flexor  carpi  radialis,  which 
passes  over  its  upper  margin  and  then  pierces  it.  The  tunnel  beneath  the 
ligament  gives  passage  to  the  following  structures  :  The  tendons  of  the  flexor 
sublimis  digitorum  and  flexor  profundus  digitoionn,  the  tendon  of  the  flexor 
longus  pollicis,  and  the  median  nerve. 

The  great  carpal  or  palmar  bursa.,— In  this  tunnel  there  are  two  synovial 
sacs,  separated  by  the  median  nerve ;  the  outer  invests  the  tendon  of  the  flexor 
longus  pollicis  and  extends  upon  the  first  i)lialanx  of  the  thumb ;  the  inner 
invests  the  tendons  of  the  flexor  subliniis  digitorum  and  flexor  profundus  digito- 
rum and  extends  to  the  middle  of  the  palm.  Upon  the  proximal  two  phalanges 
of  the  fingers  the  flexor  tendons  are  also  invested  by  a  synovial  sheath  which 
lines  their  fibrous  sheaths.  The  synovial  sheath  on  the  little  finger  is  usually 
described  as  being  continuous  with  the  inner  siic  of  the  great  carpal  bursa, 
while  the  synovial  sheaths  on  the  tendons  of  the  index,  middle,  and  ring  fingers 
cease  at  the  heads  of  the  metacarpal  ]>onos  and  do  not  eoniniunicate  with 
the  great  carpal  bursa.  The  arrangement  of  these  sheaths  probably  ditters 
somewhat  in  individuals.  Schuller  states  that  only  exceptionally  does  the 
sheath   for  the   little   finger  eoniniunicate  with  the  main  or  inner   synovial  sac. 


158  SURGICAL  AXATOMY. 

neiTe,  which  tliey  occasionally  do,  inflammation  of  one  is  readily  communicated 
to  the  other.  Purulent  collections  in  the  great  carpal  bursa  require  early  and 
free  incision,  with,  in  some  cases,  division  of  the  anterior  annular  ligament 
Purulent  collections  in  the  sheaths  of  the  flexor  tendons  of  the  index,  middle, 
and  ring  fingers,  by  reason  of  the  anatomic  condition,  would  not  extend  into 
the  palm  further  than  the  heads  of  the  metacari)al  bones. 

The  deep  palmar  fascia  is  intimately  united  to  the  skin  in  the  middle  of  the 
palm,  and  less  so  at  the  sides.  It  is  divided  for  description  into  a  central  and  two 
lateral  portions.  The  central  portion  is  dense  and  strong,  and  protects  the  underlying 
vessels,  nerves,  and  tendons  from  injurj-.  Its  strength  is  greatest  in  those  who  are 
accustomed  to  handling  heavy  im])lements.  It  is  triangular  in  shape  and  narrow 
at  its  origin  from  the  lower  border  of  the  anterior  annular  ligament,  where  it  is 
strengthened  by  the  broadened  tendon  of  the  i)almaris  longus.  It  expands  in  its 
passage  through  the  palm  to  divide  into  four  digital  slips,  one  going  to  the  base  of 
each  finger ;  not  uncommonly  an  additional  slip  passes  to  the  thumb.  Each  slip 
divides  to  permit  the  passage  of  the  digital  flexor  tendons,  the  divisions  being  then 
inserted  into  the  sides  of  the  bases  of  the  first  phalanges  and  the  deep  transverse 
ligament  which  connects  the  heads  of  the  metacarpal  bones  of  the  fingers.  Each 
slip  is  also  continuous  with  the  fibrous  sheath  of  the  flexor  tendons.  At  the  point 
of  division  into  its  four  digital  processes,  the  fascia  is  strengthened  by  transTcrse 
fibers.  Through  the  spaces  between  the  i)riniaiy  divisions  of  the  fascia  pass  the 
digital  vessels  and  nerves  and  the  lunibricalos  tendons.  This  central  portion  of 
the  palmar  fascia  is  closely  united  to  the  skin  of  the  palm  by  many  small,  short, 
fibrous  bands,  which  i)revent  the  integinnentary  covering  from  being  thrown  into 
folds  and  from  gliding  to  and  fro  (luring  the  various  movements  of  the  hand. 
From  either  side  of  the  central  portion  a  pr()ces.s  of  fascia  dips  into  the  palm  to 
join  the  deej)  transverse  layer  of  fascia  which  covers  the  interossei  muscles,  the  deep 
pahnar  arch,  and  the  metacarpal  bones,  thus  separating  the  muscles  of  the  thenar 
and  hyi)othenar  eminences  from  the  center  of  the  pahn.  This  central  fascial  com- 
l)artment  contains  tlie  superlieial  pahnar  areli  and  its  l>ranches,  the  digital  branches 
of  the  median  nerve,  tlie  outer  digital  brancli  of  the  ulnar  nerve,  the  superficial  and 
deep  llexor  teinlons,  and  the  Innibrit'al  niuseU's.  This  faseial  e<>ni]»artment  maybe 
compared  to  a  box  the  ends  of  which  are  open  and  eorresj>ond  to  the  tunnel  under 


PUTE  XI 


THE  FRONT  OF  THE  HAND.  IGl 

fascia  offers  some  resistance  to  the  passage  of  pus  toward  the  dorsum  of  the  hand. 
Contraction  of  the  digital  slip,  passing  to  the  ring  or  little  finger,  flexes  the  finger 
upon  the  palm  at  the  metacarpo-phalangeal  joint  and  produces  the  deformity 
known  as  Dupuytren's  contraction  of  the  finger.  In  these  cases  the  fibrous  band 
becomes  prominent  under  the  overlying  skin,  which  often  presents  transverse  folds 
over  the  contracted  fascia.  This  condition  can  only  be  relieved  by  subcutaneous 
or  open  section  of  the  offending  slip. 

The  lateral  portions  of  the  palmar  fascia  are  thin,  and  continuous  w^ith  the 
central  palmar  fascia  and  the  fascia  of  the  dorsum  of  the  hand  ;  they  cover  the 
muscles  of  the  thenar  and  hypothenar  eminences. 

Dissection. — Divide  tlie  expansion  of  the  palmaris  longus  and  reflect  the 
central  palmar  fascia  toward  tlie  fingers,  noting  its  deep  i)rocessos  located  upon 
either  side.  The  structures  of  the  palm  now^  exposed  are  :  The  superficial  palmar 
arch  and  its  brandies,  the  median  ners'e  and  its  divisions,  the  superficial  and  deep 
flexor  tendons,  and  the  lumbrical  muscles.  Upon  either  side  of  the  pahn  are  the 
muscles  composing  the  thenar  and  hyi>othenar  eminences. 

The  superficial  palmar  arch  is  formed  by  the  terminal  part  of  the  ulnar  arterj% 
and  is  completed  by  the  superficialis  vohe,  or  a  branch  from  the  radialis  indicis  or 
princeps  pollicis,  and  sometimes,  though  rarely,  by  a  large  median  artery.  It  com- 
mences at  the  lower  border  of  tlie  i)isifc)rm  bone,  where  the  ulnar  artery  gives  off 
the  deep  or  communicating  branch  which  passes  backward  between  the  abductor 
minimi  digiti  and  flexor  brevis  minimi  digiti  muscles  to  complete  the  deep  j>almar 
arch.  It  cur\'es  across  the  palm  to  the  thenar  eminence,  where  it  is  joined  by  the 
branch  or  branches  which  complete  it.  The  convexity  of  the  arch  is  directed 
toward  the  fingers,  its  lowest  point  corresponding  to  a  line  drawn  transversely 
across  the  hand  from  the  lower  border  of  the  strongly  abducted  thumb.  The 
superficial  palmar  arcli  lies  U])on  the  short  muscles  of  the  little  finger,  the 
flexor  tendons,  and  the  digital  V)ranclies  of  the  median  nerv^e,  and  is  covered  by  the 
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an  inch  above  the  clefts  of  the  fingers,  into  two  collateral  digital  branches  for  the 
supply  of  the  adjacent  sides  of  the  fingers.  At  their  commencement  they  lie  over  the 
superficial  flexor  tendons ;  but  as  they  approach  the  clefts  of  the  fingers,  they  course 
between  them  in  company  with  the  digital  nerv^es,  and  al^50  between  the  primar)" 
slips  of  the  central  palmar  fascia  with  the  nerv^es  superficial  to  the  arteries.  As 
the  digital  art^^ries  lie  over  the  interosseous  spaces,  palmar  abscesses  should  be 
opened  in  the  line  of  the  metacarpal  bones.  Upon  the  side  of  the  finger  the  col- 
lateral digital  artery  is  behind  the  nerve.  The  collateral  digital  arteries  of  each 
finger  unite  to  form  an  arch  across  the  front  of  the  finger  a  little  beyond  the 
terminal  joint,  and  from  this  arises  an  arterial  plexus  which  supplies  the  pulp  of 
the  end  of  the  finger  and  the  matrix  of  the  nail.  Small  twigs  go  to  the  inter- 
phalangeal  joints,  the  integument  and  sheaths  of  the  tendons,  and  form  arterial 
plexuses,  one  being  in  front  of  each  joint. 

The  ulnar  nerve  crosses  the  wrist  in  front  of  the  anterior  annular  ligament 
upon  the  ulnar  side  of  the  ulnar  aitery,  between  the  artery  and  the  pisiform  and 
unciform  l)ones,  where  it  rests  in  a  groove  between  these  bones  protected  thereby 
from  pressure.  It  divides  into  a  superficial  and  a  deep  branch.  The  superficial 
branch  passes  along  the  ulnar  side  of  the  palm,  supplying  the  skin  of  this  region 
and  the  palmaris  brevis  which  covei*s  it.  It  divides  into  a  communicating  and 
two  digital  branches.  The  inner  digital  l)ranch  supj^lies  the  inner  side  of  the  little 
finger ;  tlie  outer  divides  into  collateral  digital  branches  to  supply  the  adjacent 
sides  of  the  little  and  ring  fingei*s.  The  conmiunicating  branch  joins  the  inner- 
most digital  branch  of  the  median  nerv'c.  The  deei)  branch  of  the  uhiar  nerve 
accomi)anies  the  i)r(>funda  branch  of  the  ulnar  arteiy,  and  passes  backward 
between  the  abductor  and  flexor  brevis  minimi  digiti  muscles,  through  the  oppo- 
nens  minimi  digiti,  and  upon  the  distal  side  of  the  deep  palmar  arch. 

It  supplies  the  short  muscles  of  the  little  finger,  all  of  the  interossei,  the  two 
ulnar  lumbricalus,  the  adductor  pollicis,  and  the  inner  or  deep  head  of  the  flexor 
brevis  ])onicis. 

The  median  nerve  enters  the  hand  beneath  the  anterior  annular  ligament 
envcloi>ed  by  the  synovial  sheaths  of  the  flexor  tendons  of  the  hand  ;  it  rc»sts  upon 
the  tendons,  sj)rea<ls  out  slightly,  and  bifurcates  into  an  external  and  an  internal 
division  as  it  emerges  from  under  the  ligament. 

The  (j'frrnnl  iJIrision  gives  off  nuiseular  branches  to  the  abductor  an<l 
op])onens  j)ol]ieis,  and  outer  head  of  the  flexor  brevis  j>ollieis,  after  which  it 
divides  into  twn  (li<i:ital  branches;  the  (mft  nnnsf  sup]>lies  a  collateral  branch  to 
either  side  of  tlie  thumb,  while  the  innrnnnxf  noes  to  the  radial  side  of  the  index 
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an  inner  digital  branch.  The  ojiter  digital  sends  a  branch  to  the  second  lumbrical 
muscle  and  divides  into  two  collateral  branches,  which  supply  the  adjacent  sides 
of  the  index  and  middle  fingers  as  well  as  the  dorsum  of  these  fingers.  The  inner 
digital,  in  addition  to  communicating  with  the  ulnar  nerve,  divides  into  two 
collateral  branches,  which  supply  the  adjacent  sides  of  the  middle  and  ring  fingers, 
and  also,  occasionally,  the  third  lumbrical  muscle.  Each  collateral  branch  sends 
branches  to  the  dorsum  of  the  fingers,  and  that  of  the  middle  finger  is  almost 
entirely  supplied  by  these  nerv^es. 

At  first  the  digital  ner\-es  are  beneath  the  superficial  palmar  arch  and  the 
digital  branches  arising  therefrom,  but  they  gradually  become  more  superficial, 
and,  along  the  sides  of  the  fingers,  lie  in  front  of  the  collateral  digital  arteries. 
At  the  tips  of  the  fingers  they  give  off  anterior  twigs  to  supply  the  pulp  of  the 
finger,  and  on  the  posterior  aspect,  twigs  which  supply  the  matrix  of  the  nail. 
Very  careful  dissection  discovers,  upon  the  finer  ramifications  of  the  collateral 
branches  of  the  digital  neiTCS,  minute  seed-like  enlargements  known  as  the 
Pacinian  bodies — a  form  of  nerv^e  tenninus. 

The  flexor  tendons  cross  the  wrist  in  a  large  compartment  beneath  the 
anterior  annular  ligament,  the  outermost  being  that  for  the  flexor  lorigus  pollidSy 
which  passes  outward  along  the  thumb.  The  four  tendons  of  the  flexor  sublwiis 
digitorura  lie  in  the  tunnel  beneath  the  anterior  annular  ligament,  arranged  in  two 
pairs,  one  Ixjing  anterior  to  the  other.  The  anterior  pair  go  to  the  middle  and 
ring  fingers ;  the  posterior,  to  the  index  and  little  fingers.  Of  the  tendons  of  the 
flexor  j)rofundits  digifonnn^  the  outermost  (for  the  index  finger)  is  separated  from  the 
others ;  the  remaining  three  are  in  close  contact  until  after  they  enter  the  palm. 
Each  flexor  sublimis  tendon  is  accompanied  to  the  root  of  its  respective  finger 
by  the  corresponding  deep  flexor  tendon  which  lies  under  it.  The  tendons  of 
the  deep  flexor  give  origin  to  the  lumbrical  muscles.  The  flexor  tendons  are 
confined  to  the  i)halanges  by  fibrous  sheaths,  which  must  be  laid  open  in  order 
to  expose  the  tendon. 

The  fibrous  sheaths  of  the  flexor  tendons  are  subcutaneous.  Upon  either 
side  of  these  sheaths  are  the  collateral  digital  vessels  and  nerves.  The  sheaths 
are  attached  to  the  shaq)  lateral  margins  of  the  anterior  surface  of  the  phalanges, 
and  thus  form  an  osteo-fibrous  canal,  which  is  composed  of  bone  behind  and 
fibrous  tissue  in  front.  The  sheaths  are  thin  at  the  joints  and  thick  opposite 
the  body  of  the  phalanges,  and  esi>ecially  so  opposite  the  middle  of  the  ])roximal 
phalanges,  at  which  point  they  are  called  the  vaginal  Jigameid,  Throughout  its 
entire  length,  each  fibrous  sheath   is  lined   by  a    synovial   menil)rane,  which  is 
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heads  of  the  metacarpal  bones  to  the  middle  .of  the  distal  phalanges,  and 
do  not  communicate  with  the  carpal  bursae,  while  those  of  the  thumb  and 
little  finger  do. 

Upon  the  under  surface  of  the  flexor  tendons,  as  they  pass  along  the  fingers, 
synovial  reflections  are  found  connecting  them  with  the  adjacent  bone.  These 
are  triangular  near  the  insertion  of  the  tendon,  and  are  called  ligamenta  hrevia : 
longer  and  slender  reflections,  called  ligamenta  longa,  make  similar  connections, 
but  further  from  the  insertion  of  the  tendon,  both  being  known  collectively  as 
the  vincula  accesHoria.  These  vincula  carrv  blood-vessels  to  the  flexor  tendons. 
Inflammation  of  the  theea?  is  known  as  theeitis.  If  the  inflammation  results 
in  a  [mrulent  collection  within  the  theca,  it  constitutes  a  superficial  felon ; 
while  if  the  pus  forms  beneath  the  periosteal  covering  of  the  phalanx,  a  deep  felon 
results.  Superficial  felons  should  be  incised  in  the  median  line  of  the  finger, 
so  as  to  avoid  the  collateral  digital  arteries ;  while  deep  felons  are  preferably 
opened  by  an  incision  made  along  the  side  of  tlie  tendon. 

The  i/iserfions  of  the  flexor  tendons  are  as  follows :  Each  tendon  of  the  flexor 
sublimis  digitorum  rests  ui)on  tlie  corresponding  tendon  of  the  flexor  profundus 
digitorum  ;  0])iK)site  the  metacarpo-plialangeal  joints  the  tendons  of  the  flexor  sub- 
limis broaden  and,  op]K)site  the  middle  of  the  proximal  i)halanges,  split  into  two 
segments,  between  which  i)ass  the  tendons  of  the  flexor  profundus  ;  they  reunite 
and  again  divide,  to  be  inserted  into  tlie  middle  of  both  sides  of  the  second  pha- 
langes ;  the  tendon  of  the  flexor  profundus,  after  perforating  the  tendons  of  the 
flexor  sublimis,  ])asses  on  for  insertion  into  the  front  of  the  base  of  the  last 
phalanx  ;  the  tendon  of  the  flexor  longus  ])ollicis  passes  between  the  two  heads 
of  the  flexor  brevis  i)ollieis  for  inserti(jn  into  the  front  of  the  base  of  the  last 
phalanx  of  the  thumb. 

The  lumbricales  are  four  slender,  fleshv  muscles  which  are  accessorv  to  the 
deep  flexor  tendons  and  connect  these  with  the  tendons  of  the  extensor  communis 
digitorum.  They  arise  from  the  radial  side  of  the  deep  flexor  tendons  of  the  index 
and  middle  fingers,  and  from  the  adjacent  sides  of  the  tendons  of  the  middle,  ring, 
and   little  finders.     Each  nuiscle  terminates  in    a  delicate  tendon,  which  passes 
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phalangeal  joints  and  the  extensor  tendons  in  extending  the  two  interphalangeal 
joints. 

Dissection. — Remove  the  lateral  portions  of  the  deep  palmar  fascia  and 
separate  the  muscles  of  the  thenar  and  hypothenar  eminences. 

The  thenar  eminence,  or  ball  of  the  thumb,  is  composed  of  four  muscles, 
called  the  abductor  pollicis,  opponens  poUieis,  flexor  brevis  pollicis,  and  adductor 
pollicis. 

The  abductor  pollicis^  the  most  superficial  muscle  of  the  ball  of  the  thumb,  is 
a  thin,  flat  muscle  which  arises  from  the  front  of  the  anterior  annular  ligament  and 
the  trapezium.  It  is  inserted  into  the  radial  side  of  the  base  of  the  first  phalanx  of 
the  thumb  and  the  tendon  of  the  extensor  secundi  internodii  pollicis  over  the  first 
phalanx.  It  rests  upon  the  opponens  pollicis  and  the  superficial  or  outer  head  of 
the  flexor  brevis  pollicis. 

Blood  Supply. — From  the  superficialis  vote  arterj\ 

Nerve  Supply. — From  the  median  nerve. 

Action. — It  abducts  the  thumb  and  assists  in  extension  of  the  last  phalanx. 

Dissection. — Cut  the  muscle  transversely  at  its  riiiddle,  and  reflect. 

The  opponens  pollicis  is  small  and  triangular,  and  is  subcutaneous  in  its  outer 
part,  while  its  inner  portion  is  covered  by  the  abductor  pollicis.  It  arises,  beneath 
the  abductor,  from  the  front  of  the  anterior  annular  ligament  and  the  trapezium, 
whence  its  fibers  diverge  for  insertion  into  the  radial  side  of  the  entire  length  of 
the  metacarpal  bone  of  the  thumb.  It  is  covered  by  the  abductor  pollicis  and  the 
deep  fascia.  It  lies  upon  the  joint  between  the  trapezium  and  the  metacarpal  bone 
of  the  thumb  and  on  the  radial  side  of  the  superficial  or  outer  head  of  the  flexor 
brevis  pollicis. 

Blood  Supply. — From  the  radial  and  superficialis  vola)  arteries. 

Nerve  Supply. — From  the  median  nerve. 

Action. — It  draws  the  head  of  the  metacarpal  bone  of  the  thumb  toward  the 
head  of  the  metacarpal  bone  of  the  little  finger,  after  which  contraction  of  the 
long  and  short  flexors  brings  the  end  of  the  thumb  in  contact  with  the  base  of 
the  little  finger. 

The  flexor  brevis  pollicis  arises  by  a  superficial  and  a  deep  head,  between 
which  i)asses  the  tendon  of  the  llexor  longus  pollicis.  The  supcrficuil  head  arises 
from  the  outer  ])art  of  the  anterior  annular  ligament  and  the  trapezium  ;  the  deep 
head  (by  some  described  as  a  separate  muscle,  and  called  the  oblicjue  adductor  of 
the  thumb)  arises  from  the  bases  of  the  first,  second,  and  third  metacarpal  bones, 
from  the  trapezoid  and  os  mac:num,  and  tlie  sheath  of  the  tendon  of  the  flexor 
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Each  tendon  of  insertion  contains  a  sesamoid  bone  where  it  passes  over  the  meta- 
carpo-phalangeal  joint ;  the  tendon  of  the  superficial  or  outer  head  is  joined  by  the 
tendon  of  the  abductor  pollicis,  and  that  of  the  deep  or  inner  head  by  the  tendon  of 
the  adductor  polHcis.  The  superficial  or  outer  head  lies  in  contact  with  the  ulnar 
border  of  the  opponens  polHcis,  and  is  covered  by  the  abductor  pollicis  and  the 
deep  fascia.  It  rests  upon  the  opponens  pollicis,  the  tendon  of  the  flexor  longus 
pollicis,  and  the  inner  or  deep  head.  The  superficial  or  outer  head  is  covered  by 
the  deep  fascia ;  the  deep  or  inner  head  by  the  flexor  tendons  of  the  index  and 
middle  fingers  and  the  outer  two  lumbricales.  It  rests  upon  the  deep  palmar 
arch,  the  muscles  of  the  first  two  interosseous  spaces,  the  tendon  of  the  flexor  carj)! 
radialis,  and  the  radialis  indicis  arterj\ 

Blood  Supply. — From  the  radial  artorv. 

Nekvp:  Supply. — From  the  median  nerve,  and  the  deep  branch  of  the  ulnar 
nerve.  The  median  nerve  supi)lies  the  sui)erficial  or  outer  head,  the  deep  branch 
of  the  uhiar  nerve  the  deej)  or  inner  head. 

Action. — It  flexes  the  carpo-metacarj>al  and  metacarpo-phalangeal  joints  of 
the  thumb.  The  deej)  or  inner  head  is  also  an  ol)lique  adductor,  aiding  the 
contiguous  adductor  pollicis  in  drawing  the  head  of  the  metacarpal  bone  of  the 
thumb  toward  the  i)i.sif()rm  hone. 

Thu  adductor  pollicis  is  the  deepest  muscle  of  this  group,  and  is  triangular 
in  shape.  It  arises  by  its  base  from  the  front  of  the  metacarpal  bone  of  the 
middle  linger,  whence  its  fibers  converge  for  insertion  into  the  ulnar  side  of  the 
base  of  the  first  ])halanx  of  the  thumb,  in  common  with  the  inner  tendon  of  the 
flexor  brevis  pollicis.  It  is  covered  by  the  ulnar  l)order  of  the  <leep  or  inner  head 
of  the  flexor  l)revis  pollicis,  the  outer  two  tendons  of  tlie  flexor  sublimis  and 
flexor  profundus  digitorum  muscles,  and  tlic  two  outer  lumbricales.  It  lies  upon 
the  radialis  indicis  artery,  the  abductor  indicis  muscle,  and  the  interosseous  muscles 
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base  of  the  first  phalanx  of  the  little  finger  and  into  the  same  side  of  the  tendon 
of  the  extensor  minimi  digiti.  It  is  subcutaneous,  except  at  its  base,  where  it  is 
covered  by  the  palmaris  brevis.  It  rests  upon  the  op^wnens  minimi  digiti  on  the 
ulnar  side  of  the  flexor  brevis  minimi  digiti. 

Blood  Supply. — From  the  ulnar  artery. 

Nerve  Supply. — From  the  deep  branch  of  the  ulnar  ner\^e. 

Action. — It  abducts  the  little  finger,  flexes  the  metacarpo-phalangeal  articula- 
tion, and  extends  the  interphalangeal  joints  of  tliat  finger. 

The  flexor  brevis  minimi  digiti  lies  upon  the  radial  side  of  the  preced- 
ing muscle  and  arises  from  the  anterior  annular  ligament  and  the  hook  of 
the  unciform  bone.  It  is  inserted,  with  tlie  preceding  muscle,  into  the  ulnar 
side  of  tlie  base  of  the  proximal  phalanx  of  the  little  finger.  It  is  subcuta- 
neous, except  where  it  is  covered  by  the  palmaris  brevis.  It  rests  upon  the 
opponens  minimi  digiti. 

Blood  Supply. — From  the  ulnar  arteiT. 

Nerve  Supply. — From  the  deej)  branch  of  the  ulnar  nerv'c. 

Action. — It  flexes  tlie  metacarpo-phalangeal  joint  of  the  little  finger. 

The  opponens  minimi  digiti  (also  called  flexor  ossis  metacarpi  minimi  digiti), 
is  triangular  in  form  and  corresponds  to  the  opponens  pollicis.  It  arises  at  its 
apex  from  the  anterior  annular  ligament  and  the  hook  of  the  unciform  bone, 
whence  its  fibers  diverge  for  insertion  into  the  entire  length  of  the  ulnar  margin 
of  the  metacarpal  bone  of  the  little  finger.  It  is  covered  by  the  two  preceding 
muscles,  and  rests  upon  the  interosseous  musck'S  of  the  fourth  interspace,  the 
metacarj)al  bone,  and  the  deep  l^ranches  of  the  ulnar  artery  and  nerve. 

Blood  Supply. — From  the  ulnar  arterv. 

Nerve  Supply. — From  the  deep  branch  of  the  ulnar  nervx. 

Action. — It  draws  the  head  of  the  metacarjial  bone  of  the  little  finger  forward 
and  toward  the  radial  side  of  the  hand,  aiding  in  hollowing  the  palm  and  in 
ai)proximating  the  little  finger  to  the  thumb. 

Dissection. — Divide  the  anterior  annular  ligament  and  the  flexor  tendons; 
reflect  the  latter,  with  the  lumbrical  nuisck's,  downward,  when  tlie  deej>  transverse 
layer  of  fascia  which  covers  the  deep  ])alniar  areh,  the  deep  branch  of  the  ulnar 
nerve,  the  interossei  muscles,  and  the  nietaearjial  bones  will  be  exjjosed.  Kemove 
the  deep  transverse  layer  of  fascia  and  trace  the  vessels  and  nerve  l)eneath  it. 
Next,  sever  the  adductor  j)ol]ieis  and  inner  or  deej*  ht^ad  of  the  flt^xor  brevis 
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at  the  entrance  of  the  radial  artery  into  the  pahn,  between  the  two  heads  of  the 
first  dorsal  interosseous  (abductor  indicis)  muscle.  It  then  passes  between  the 
adductor  f)ollicis  and  the  inner  head  of  the  flexor  brevis  j)ollicis,  whence  it  arches, 
convexity  downward,  over  the  bases  of  the  metacarpal  bones  and  the  palmar  inter- 
osseous muscles  to  the  base  of  the  metacarj)al  bone  of  the  little  finger,  where  it  is 
completed  l)y  joining  tlie  deep  brancli  of  the  ulnar  artery.  It  is  less  curved  than 
the  superficial  arch  and  is  situated  one-half  of  an  inch  nearer  the  wrist.  It  is 
accompanied  by  the  deep  branch  of  the  ulnar  nerve. 

The  branches  of  the  deep  palmar  arch  are,  from  its  convexity,  the  princeps 
pollicis,  the  radial  is  indicis,  the  palmar  interosseous,  and  tlie  superior  perforating, 
and,  from  the  concavity  of  tlie  arch,  the  recurrent  carpal  arteries. 

The  princeps  pollicis  artery  arises  separately  or  by  a  common  tnink  with  the 
radialis  indicis  from  the  arch,  close  to  the  interval  between  the  two  heads  of  the 
first  dorsal  interosseous  muscle.  It  first  passes  between  the  first  doi'sal  interosseous 
muscle  and  the  flexor  l)revis  pollicis,  then  between  the  two  heads  of  the  latter  along 
the  metacarpal  bone  of  the  thumb,  under  cover  of  the  tendon  of  the  flexor  longus 
pollicis,  to  the  base  of  the  first  phalanx,  where  it  divides  into  two  collateral 
branches  which  descend  \\\^o\\  the  sides  of  the  thumb,  with  the  tendon  of  the  flexor 
longus  pollicis  between  them.  They  terminate  in  an  arch  similar  to  that  formed 
by  the  collateral  arteries  of  the  fingers. 

The  radialis  indicis  artery  is  given  off"  near  the  preceding  artery.  It  passes 
between  the  first  dorsal  interosseous  nuiscle  (abductor  indicis)  and  the  adductor 
pollicis  along  the  i)almar  aspect  of  the  radial  border  of  the  index  finger. 

The  palmar  interosseous  arteries,  three  in  number,  pass  downward  over  the 
interosseous  muscles  in  the  second,  third,  and  fourth  interosseous  spaces,  to  join  the 
corresponding  digital  branehes  of  the  superficial  palmar  arch  just  before  they  divide 
into  the  collateral  digital  arteries. 

The  superior  perforating  arteries,  three  in  numl)er,  pierce  the  upper  ends  of 
the  inner  three  interosseous  spaces,  and  jxass  l)etween  the  heads  of  the  dorsal  inter- 
osseous muscles  to  join  the  dorsal  interosseous  arteries. 

The  recurrent  carpal  arteries,  two  or  three  in  number,  pass  upward,  in  front 
of  the  wrist,  to  join  brandies  of  the  anterior  carpal  arch  and  the  anterior  branch 
of  the  anterior  interosseous  arterv. 

« 

When  one  of  the  ])alniar  arches  is  wounded,  control  the  hemorrhage  by 
making  i>ressure  U{)on  the  radial  and  ulnar  arteries,  and  cUmuisc  the  wound.     The 
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irritation  may  develop  an  epithelioma.  If  ligature  of  the  bleeding  ends  be 
not  possible,  use  a  graduated  compress.  This  may  be  made  by  placing  a 
small  piece  of  dry  antiseptic  gauze  or  lint  upon  the  bleeding  points  in  the  bottom 
of  the  wound  and  then  adding  successively  larger  sections  of  dry  gauze  or  lint. 
The  metacarpal  bones  supply  the  requisite  counterpressure.  The  compress  is 
covered  with  aseptic  cotton  and  a  bandage  applied.  The  amount  of  pressure 
required  is  verj^  small.  The  dressing  is  removed  after  twelve  hours.  If  this 
method  does  not  succeed,  forcipressure  may  be  used — hemostatic  forceps  are  allowed 
to  remain  attached  to  the  bleeding  arteries.  Flexion  of  the  elbow  and  wrist  should 
also  be  practised  in  conjunction  with  the  compress  and  forcipressure.  If  these 
means  fail,  the  brachial  should  be  tied  above  the  bend  of  the  elbow.  If  the  radial 
and  ulnar  are  ligatured,  hemorrhage  from  a  wounded  superficial  palmar  arch  may 
still  occur  through  a  large  median  artery ;  and,  from  a  wounded  deep  palmar  arch, 
through  a  large  anterior  iiiterosseoas  artery.  Both  of  these  possibilities  are 
eliminated  by  ligature  of  the  brachial  artery. 

The  palmar  interossei  are  three  slender  muscles,  the  first  of  which  arises 
from  the  ulnar  side  of  the  metacari)al  bone  of  the  index  finger  and  is  inserted  into 
the  base  of  the  first  phalanx  and  the  extensor  tendon  of  the  same  finger ;  the  sec- 
ond from  the  radial  side  of  the  metacarpal  l)one  of  the  ring  finger,  and  is  inserted 
into  the  base  of  the  first  phalanx  and  the  extensor  tendon  upon  the  siime  side  of 
this  finger ;  the  third  has  a  similar  origin,  and  insertion  ui)on  the  radial  side  of  the 
little  finger. 

Blood  Supply. — These  muscles  are  nourished  by  the  deep  palmar  arch. 

Nerve  Supply. — From  the  deep  branch  of  the  ulnar  nerve. 

Action. — They  adduct  the  fingers  to  which  they  are  attached,  flex  the  respec- 
tive metacarpo-phalangeal  joints,  and  extend  the  last  two  phalanges.  By  adduc- 
tion of  the  fingers  is  meant  drawing  them  toward  the  median  line  of  the  middle 
finger,  while  abduction  is  drawing  the  fingers  away  from  that  line. 
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THE  BACK  OF  THE  ARM, 

Dissection. — ^W^ith  the  body  lying  face  downward,  abduct  the  arm  to  a  right 
angle  with  the  trunk.  If  the  body  lie  upon  its  back,  flex  the  foreann  upon  the 
arm  and  adduct  the  arm  across  the  upper  part  of  the  chest  so  that  the  elbow  will 
be  opposite  the  neck.  Fix  the  arm  in  this  position  by  means  of  hooks.  Continue 
the  transverse  incision,  made  on  the  upper  part  of  the  front  of  the  forearm,  around 
the  back  of  the  forearm,  and  reflect  the  skin  toward  the  shoulder.  In  removing 
the  superficial  fascia,  which  is  best  done  from  without  inward,  trace  the  superficial 
nerves  when  reflecting  the  fascia.  The  nerves  which  supply  the  skin  and  super- 
ficial fascia  of  the  back  of  the  arm  are,  from  without  inward,  the  inferior  external 
cutaneous  branch  of  the  musculo-spiral,  the  terminal  portion  of  the  lower  branch 
of  the  circumflex,  tlie  intercosto-humeral,  the  lesser  internal  cutaneous,  and  the 
internal  cutaneous  of  the  musculo-spiral. 

Before  dissecting  out  the  superficial  nerv^es,  note  the  bursa  found  over  the 
olecranon.  It  is  generally  of  considerable  size,  and  may  be  very  prominent  if 
distended,  constituting  wliat  is  known  as  "  miner's  elbow. '^  Other  burs^e  may 
sometimes  be  found  over  the  int<3rnal  and  external  condyles  of  the  humerus,  and, 
lower  down,  upon  the  ulna  and  over  its  styloid  proceas. 

The  inferior  external  cutaneous  branch  of  the  musculo-spiral  ners^e  becomes 
superficial  upon  the  outer  side  of  the  arm  below  the  insertion  of  the  deltoid,  and 
then  passes  backward  and  downward  behind  the  outer  humeral  condyle  to  the 
forearm.  Tlie  terminal  portion  of  the  lower  branch  of  the  circumflex  ners'e  pierces 
the  deep  foscia,  and  supplies  the  skin  over  the  lower  part  of  the  posterior  surface 
of  the  deltoid  muscle  and  the  lon^  head  of  the  triceps. 

The  internal  cutaneous  branch  of  the  musculo-spiral  nerve  emerges  from  the 
axilla  at  the  outer  end  of  the  posterior  fold,  and  passes  downward  along  the  inner 
and  back  part  of  the  arm  toward  the  elbow. 

The  intercosto-humeral  nerve  passes  down  the  arm,  upon  the  inner  side  of 
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bone  is  divided  into  two  portions,  by  the  musculo-spiral  groove  which  passes 
obliquely  dowTiward  and  from  within  outward.  The  portion  of  the  muscle  which 
arises  from  the  scapula  is  called  the  long  head,  and  that  from  above  and  external 
to  the  musculo-spiral  groove  of  the  humerus,  the  external  head;  while  that  below 
and  internal  to  the  groove,  the  internal  head. 

The  long,  middle,  or  scapular  head  arises  by  a  flat  tendon  from  a  triangular 
depression  on  the  axillary  border  of  the  scapula,  immediately  below  the  glenoid 
cavity  ;  it  blends  with  the  glenoid  and  capsular  ligaments,  the  long  head  of  the 
biceps  being  similarly  attached  at  the  upper  margin  of  the  same  cavity. 

The  external  head  arises  from  the  posterior  surface  of  the  shaft  of  the 
humerus,  above  and  external  to  the  musculo-spiral  groove,  and  from  the  external 
intermuscular  septum  to  the  point  where  it  is  pierced  by  the  musculo-spiral  ners^e. 
The  surface  of  origin  extends  as  high  as  the  insertion  of  the  teres  minor. 

The  inner  or  short  head  arises  from  the  back  of  the  shaft  of  the  humenis 
below  and  internal  to  the  musculo-spiral  groove,  the  internal  intermuscular  septum 
and  the  external  intermuscular  septum  below  the  point  where  it  is  pierced  by  the 
musculo-spiral  nerve.  The  surface  of  origin  extends  upward  as  far  as  the  insertion 
of  the  teres  major  into  the  posterior  bicipital  ridge  and  downward  to  within  one- 
half  of  an  inch  of  the  upper  edge  of  the  olecranon  fossa. 

Tendon  of  insertion. — The  long  head  becomes  tendinous  in  the  lower  third  of 
the  arm  where  it  is  joined  on  the  outer  side  by  the  external  head.  The  greater 
part  of  the  internal  head  is  attached  to  the  under  surface  and  either  side  of  this 
tendon.  The  deeper  fibers  of  the  internal  head  are  inserted  directly  into  the 
olecranon  and  posterior  ligament  of  the  elbow-joint.  The  common  tendon,  which 
is  inserted  into  the  summit  and  sides  of  the  olecranon,  is  continuous  with  the 
deep  fascia  of  the  forearm  upon  either  side. 

The  long  head  of  the  triceps,  in  its  descent  from  the  scapula,  passes  l)etween 
the  teres  minor  behind  and  the  teres  major  in  front,  and  assists  in  forming  a  quad- 
rangle which  is  bounded  by  the  humerus  externally,  the  teres  minor  alwve,  the 
long  head  of  the  triceps  internally,  and  the  teres  major  below  ;  a  triangle  is  found 
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Blood  Supply. — The  nutriment  of  the  triceps  is  derived  from  the  superior 
and  inferior  profunda,  the  anastomotiea  magna,  and  muscular  branches  of  the 
brachial  artery. 

Nervp:  Supply. — From  the  musculo-spiral  nerve. 

Action. — It  extends  the  forearm  and  adducts  the  humerus.  The  long  head, 
by  preventing  downward  luxation  of  the  head  of  the  humerus,  forms  a  protection 
to  the  shoulder-joint. 

The  subanconeus  is  a  very  small  muscle  bearing  the  same  relation  to  the 
triceps  muscle  and  the  elbow-joint  tliat  tlie  subcrureus  does  to  the  crureus  muscle 
and  the  knee-joint.  It  consists  of  those  fibers  of  the  internal  head  of  the  triceps 
which  are  inserted  into  the  posterior  ligament  of  the  elbow-joint. 

Np:rve  Supply. — The  same  as  tliat  of  the  triceps. 

Action. — It  draws  the  posterior  ligament  upward  during  the  relaxation 
accompanying  extension  of  the  elbow  and  prevents  pinching  of  the  synovial 
membrane. 

The  musculo-spiral  nerve  is  best  observ-ed  on  the  back  of  the  arm,  after 
division  of  the  long  and  external  heads  of  tlie  triceps  muscle  over  the  musculo- 
spiral  groove,  when  the  branches  given  off  to  the  triceps  can  be  traced.  From  the 
branch  to  the  internal  head  a  small  nerve,  accompanied  by  the  posterior  articular 
branch  from  the  superior  profunda  artery,  may  be  seen  passing  downward  under 
cover  of  the  outer  edge  of  the  tendon,  from  beneath  which  it  emerges  between 
the  olecranon  and  external  condyle  of  the  humerus  to  enter  and  supply  the  anco- 
neus nuiscle.  Owing  to  its  proximity  to  the  bone,  the  musculo-spiral  nerve  may 
be  injured  in  fractures,  or  become  involved  in  the  resulting  callus. 

The  superior  profunda  artery,  lying  in  the  groove  with  the  musculo-spiral 
nerve,  is  exposed  by  the  same  dissection.  As  it  emerges  from  under  the  outer  edge 
of  tlie  triceps  it  sends  oif  a  large  sui)crfiei[il  branch  (posterior  articular)  to  the 
elbow,  after  which  it  divides  into  two  branches,  one  passing  between  the  triceps 
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Dissection. — Reflect  the  skin  from  the  back  of  the  forearm  and  hand  as  far  as 
the  roots  of  the  fingers,  and  sever  it  at  this  point.  Next  incise  the  skin  of  the 
fingers  in  the  median  line  and  reflect  it  hiterally.  By  reflecting  the  skin  of  the 
dorsum  of  the  hand  and  fingers  at  the  same  time,  a  better  opportunity  is  given  for 
studying  the  superficial  structures.  The  superficial  fascia  is  now  exposed.  It 
contains  the  superficial  veins,  lymphatics,  and  nerves. 

The  yeins  of  the  back  of  the  hand  and  forearm  should  be  dissected  out  before 
removing  the  STiperficial  fascia.  These  veins  are  the  radial  and  the  anterior  and 
the  iK)sterior  ulnar.  The  radial  and  anterior  ulnar  pass  to  the  front  of  the  foreann 
just  above  the  wrist,  while  the  ix)storior  ulnar  continues  on  the  back  of  the  forearm 
almost  as  far  as  the  elbow.  These  veins  commence  on  the  back  of  the  hand  in  a 
plexus  whicli  receives  the  veins  of  the  fingei's.  The  radial  vein  arises  from  the 
outer  side  of  the  plexus,  while  the  anterior  and  posterior  ulnar  arise  from  the  inner 
side  of  the  plexus.  The  veins  of  the  fingei^s  connnence  in  a  plexus  situated  around 
the  matrix  of  the  nail. 

The  lymphatics  on  the  back  of  the  fingers  terminate  in  a  plexus  on  the  back 
of  the  hand,  from  which  vessels  pass  up  the  back  of  the  forearm  and  around  the 
nidial  and  ulnar  borders  to  join  those  on  the  anterior  surface. 

Dissection. — Reflect  the  superficial  fascia  and  trace  the  nerv'es.  The  super- 
ficial nerves  seen  upon  the  back  of  the  forearm  and  hand  are  the  musculo-cuta- 
neous,  the  inferior  external  cutaneous  l)ranch  of  the  musculo-spiral,  the  lesser 
internal  cutaneous,  the  internal  cutancjous,  radial,  and  ulnar  neiTes. 

The  posterior  branch  of  the  musculo-cutaneous  nerve  passt^s  to  the  back  of 
the  forearm  over  the  prominence  formed  by  the  supinator  longus  and  extimsor 
carpi  radialis  longior  and  brevior  muscles  ;  it  supplies  the  skin  on  the  lower  two- 
thirds  of  the  back  and  outcf  part  of  tlie  forearm,  as  ftir  as  the  wrist,  and  com- 
municates witli  a  branch  of  the  radial  and  the  external  cutaneous  branch  of  the 
musculo-spiral. 

The  inferior  external  cutaneous  branch  of  the  musculo-spiral  nerve  enters 
the  forearm  in  front  of  the  outer  condyli^  of  tlie  humerus,  supi)lios  tlie  skin  on  the 
outer  j)osterior  part  of  the  forearm,  and  terminates  on  the  back  of  tlie  hand.  It 
communicates  with  the  museulo-eutaneous  or  external  cutaneous  aixait  the  middle 
of  the  foreaiTn. 

The  lesser  internal  cutaneous  nerve  terminates  in  the  skin  ui)on  the  inner 
side  of  the  olecranon,  and  connnunieates  with  tin*  internal  cutaneous  nerve. 

The  posterior  branch  of  the  internal  cutaneous  nerve  enters  tin*  back  of  the 
forearm  below  the  inner  con<lyk'  of  the  liunierus,  and  su])i>lie<  tlie  skin  over  the 
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inner  posterior  part  of  the  forearm  from  the  elbow  to  the  wrist.  It  communicates 
with  the  dorsal  branch  of  the  ulnar  ner\'^e. 

The  radial  nerve  reaches  the  back  of  the  forearm  about  three  inches  above 
the  wrist,  by  passing  under  the  tendon  of  the  supinator  longus  muscle.  Near  the 
lower  end  of  the  radius  it  gives  off  a  palmar  cutaneous  branch  which  supplies  the 
radial  margin  of  the  hand  and  thumb,  and  then  divides  into  four  branches.  Of 
these,  one  supplies  the  ulnar  side  of  the  thumb,  another  passes  to  the  radial  side  of 
the  index  finger,  a  third  divides  into  two  branches  to  supply  the  adjacent  sides  of 
the  index  and  middle  fingers,  and  a  fourth  communicates  with  a  branch  from  the 
dorsal  branch  of  the  ulnar  to  supply  the  contiguous  margins  of  the  middle  and 
ring  fingers. 

The  dorsal  cutaneous  branch  of  the  ulnar  nerve. — About  three  inches  above 
the  wrist  the  ulnar  nerve  gives  off  the  dorsal  cutaneous  branch,  which  passes  back- 
ward under  the  flexor  carpi  ulnaris  and  over  the  tendon  of  the  extensor  carpi 
ulnaris  to  the  back  of  the  wrist,  where  it  divides  into  a  communicating  and  two 
digital  branches.  The  inner  digital  branch  passes  to  the  inner  side  of  the  little 
finger,  while  the  outer  digital  branch  passes  to  the  middle  of  the  fourth  interosseous 
space,  where  it  divides  into  two  branches  for  the  supply  of  the  adjacent  sides  of 
the  little  and  ring  fingers.  The  communicating  branch  joins  a  filament  from  the 
radial  nerv^e,  and  aids  in  the  supply  of  the  contiguous  sides  of  the  ring  and  middle 
fingers. 

The  deep  fascia  of  the  back  of  the  forearm  is  stronger  than  that  of  the  front. 
It  is  attached,  above,  to  the  external  and  internal  condyles  of  the  humerus  and 
the  olecranon,  and  here  receives  expansions  from  the  bicipital  fascia  and  the  tendon 
of  the  triceps ;  it  is  also  attached  to  the  posterior  border  of  the  ulna,  outer  border 
of  the  lower  end  of  the  radius,  and  the  pisiform  and  cuneiform  bones.  At  the 
wrist  the  deep  fascia  is  very  dense,  contains  many  transverse  fibers,  and  forms  the 
posterior  annular  ligament.    Beyond  the  posterior  annular  ligament  the  deep  fascia 
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lower  end  of  the  radius.  By  means  of  these  processes  six  compartments  are 
formed  for  the  passage  of  the  extensor  tendons.  They  contain,  from  within  out- 
ward, the  tendons  of  the  following  muscles :  The  extensor  carpi  ulnaris,  the 
extensor  of  the  little  finger  (extensor  minimi  digiti),  the  extensor  communis  digi- 
torum  and  extensor  indicis,  the  extensor  secundi  internodii  pollicis,  the  extensor 
carpi  radialis  longior  and  brevior,  the  extensor  primii  internodii  pollicis,  and 
extensor  ossis  metacarpi  ix)llicis.  Each  of  these  compartments  has  a  synovial 
lining  which  extends  above  and  below  the  limits  of  the  ligament.  The  sheaths  of 
the  extensor  tendons,  pailicularly  those  of  the  thumb,  are  not  infrequently  the 
site  of  inflammation  (teno-synovitis),  and  in  such  cases  there  is  a  longitudinal 
swelling  over  the  position  of  the  tendon,  due  to  increase  in  the  amount  of  secretion 
in  the  synovial  sheath.  There  is,  also,  a  grating  or  crepitating  sensation  commu- 
nicated to  the  surgeon's  finger  when  the  patient  contracts  the  various  muscles 
(tenalgia  crepitans).  Tubercular  teno-synovitis  may  also  occur  here.  Connected 
with  the  tendon  sheaths,  or,  more  commonly,  with  the  periarticular  structures  of 
the  wrist,  we  often  meet  with  small,  finn,  oval,  or  round  swellings  which  are 
rendered  more  prominent  by  flexion  of  the  wrist,  and  are  known  as  ganglia. 
They  are  more  common  in  young  girls. 

The  extensor  sheaths  of  the  tendons  of  the  back  of  the  hand  are  practically 
prolongations  of  the  walls  of  the  diff*erent  compartments  of  the  posterior  annular 
ligament.  They  hold  the  same  relations  as  the  compartments,  and  inclose  the 
same  tendons  which  have  been  described  as  occupying  the  compartments  of  the 
posterior  annular  ligament. 

The  muscles  exposed  are  the  extensors  of  the  hand  and  fingers.  They  consist 
of  three  sets — the  radial,  superficial,  and  deep  extensors. 

Radial  extensors. — Supinator  longus,  extensor  carpi  radialis  longior,  and 
extensor  carpi  radialis  brevior. 

The  supinator  longus^  supinator  radii  longus  or  brachio-radialis,  arises  from 
the  upper  two-thirds  of  the  exti*rnal  condyloid  ridge  of  the  humerus,  as  high  up  as 
the  musculo-spiral  groove,  and  from  tlu^  external  intermuscular  septum.  It  is  a 
long  fleshy  muscle,  the  belly  of  wliicli,  with  the  other  two  nuisck^s  of  this  group. 
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recurrent  artery ;  and  below  the  elbow,  the  tendon  of  the  biceps  and  the  pronator 
radii  teres. 

Blood  Supply. — From  the  radial  and  radial  recurrent  arteries. 

Nerve  Supply. — From  the  musculo-spiral  nerve. 

Action. — It  slightly  supinates  the  forearm,  especially  after  fiill  pronation, 
flexes  the  forearm,  and  in  fiill  supination  is  a  slight  pronator. 

The  extensor  carpi  radialis  longior  arises  from  the  lower  third  of  the  external 
condyloid  ridge  of  the  humerus,  the  external  intermuscular  septum,  and  from  the 
external  condyle  of  the  humerus  by  the  common  extensor  tendon ;  the  fibers 
terminate  about  the  middle  of  the  forearm  in  a  flattened  tendon,  which  passes 
down  the  outer  side  of  the  forearm  to  the  wrist,  and  through  a  groove  upon  the 
back  of  the  base  of  the  radius  just  behind  the  styloid  process,  accompanied  by  the 
extensor  carpi  radialis  brevior,  to  be  inserted  upon  the  radial  side  of  the  base  of 
the  metacarpal  bone  of  the  index  finger.  The  muscle  is  overlapped  on  its  outer 
anterior  border  by  the  supinator  longus,  and  crossed  at  its  lower  end  by  the  three 
extensors  of  the  thumb.  It  lies  upon  the  elbow-joint,  extensor  carpi  radialis 
brevior,  and  dorsum  of  the  wrist. 

Blood  Supply. — From  the  radial  and  radial  recurrent  arteries. 

Nerve  Supply. — From  the  musculo-spiral  ner\^e. 

Action. — It  extends  and  abducts  the  wrist  and  flexes  the  elbow. 

The  extensor  carpi  radialis  brevior  arises  from  the  external  condyle  of  the 
humerus;  the  adjacent  intermuscular  septum,  the  external  lateral  ligament  of  the 
elbow-joint,  and  the  deep  fascia.  In  the  middle  of  the  forearm  it  ends  in  a 
flattened  tendon  which  lies  close  to  and  accompanies  that  of  the  extensor  carpi 
radialis  longior  down  tlie  forearm.  It  passes  through  the  groove  upon  the  base  of 
the  radius  and  is  inserted  into  the  radial  side  of  the  base  of  the  metacarpal  bone 
of  the  middle  finger.  It  and  the  tendon  of  the  extensor  carpi  radialis  longior 
occupy  the  same  slieath  and  pass  through  the  same  compartment  of  the  posterior 
annular  ligament.  Above  it  is  covered  by  the  extensor  carpi  radialis  longior,  and 
below  by  the  extensors  of  the  thumb.     It  rests  upon  the  supinator  brevis,  the 
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intermuscular  septa.  Just  below  the  middle  of  the  forearm  it  divides  into  three 
tendons  which  pass,  with  the  extensor  indicis,  through  a  common  compartment  in 
the  posterior  annular  ligament,  whence  they  diverge  for  insertion  into  the  bases  of 
the  second  and  third  phalanges  of  the  four  fingers.  The  muscle  is  subcutaneous, 
except  where  its  tendons  pass  beneath  the  posterior  annular  ligament,  and  lies 
upon  the  supinator  brevis,  extensoi-s  of  the  thumb  and  index  finger,  the  posterior 
interosseous  nerv^e  and  vessels,  the  carpus  and  the  dorsal  interossci  muscles.  On 
its  ulnar  side  are  the  extens<jr  minimi  digiti  and  extensor  carpi  ulnaris. 

Blood  Supply. — From  the  posterior  interosseous  artery. 

Nerve  Supply. — From  the  posterior  interosseous  noiTC. 

Action. — Its  chief  function  is  to  extend  the  phalanges ;  continuing  its  action 
it  extends  the  wrist-joint  and,  to  a  slight  extent,  the  elbow. 

The  extensor  minimi  digiti  muscle  lies  upon  tlie  ulnar  side  of  the  extensor 
communis  digitorum  muscle,  and  is  generally  connected  therewitli.  It  arises  from 
the  external  condyle  of  the  liuniems  1)V  the  common  extensor  tendon,  from  the 
deep  fascia,  and  the  adjacent  intermuscular  septa.  It  becomes  tendinous  in  the 
lower  part  of  the  forearm,  and  i)asses  behind  the  radio-ulnar  joint  through  a 
separate  compartment  of  the  i)Osterior  annular  ligament  of  the  wrist.  It  passes 
to  the  back  of  the  little  finger  after  uniting  with  the  tendon  of  the  extensor 
communis  digitorum.  It  is  covered  al)()V(»  by  the  extensor  communis  digitorum 
and  extensor  carpi  ulnaris,  Imt  is  superficial  l)elow,  except  where  it  lies  beneath  the 
posterior  annular  ligament.  It  rests  upon  the  supinator  brevis,  the  extensor  ossis 
metacarpi  pollicis,  the  extensor  secundi  internodii  pollicis,  and  the  extensor  indicis. 

Blood  Supply. — From  the  posterior  interosseous  artery. 

Nerve  Supply. — From  the  posterior  interosseous  nerve. 

Action. — It  extends  the  wrist-joint,  the  metacarpo-phalangeal  and  the  inter- 
phalangeal  joints  of  the  little  finder. 

The  extensor  carpi  ulnaris  muscle  arises,  l)y  the  common  extensor  tendon, 
from  the  external  condyle  of  tlie  liunicriis,  from  the  middle  third  of  tlie  posterior 
border  of  the  ulna  in  connnon  with  tlie  flexor  car}>i  ulnaris  and  llexor  i)rofundus 
digitorum,  and  from  the  deep  fascia.  It  li(\s,  superficially,  \\\)0\\  the  ulnar  side  of 
the  forearm,  and  ends  in  a  tc^ndon  which  goes  through  a  groove,  Imck  of  the 
styloid  process  of  the  ulna  and  beneath  the  postcM-ior  annular  ligament,  to  be 
inserted  into  the  base  of  the  metacar])al  bone  of  the  little  fing(M'.  It  is  sul)cuta- 
neous,  except  where  it  lies  beneath  the  |>osterior  annular  ligament, and  rests  upon 
the  supinator  brevis,  extensor  ossis  metacarpi  pollicis,  and  extensores  primi  and 
secundi  internodii  pollicis,  extensor  in«licis,  the  ulna,  and  the  carpus.     Its  ulnar 
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Blood  Supply. — From  the  posterior  interosseous  artery. 

Nerve  Supply. — From  the  posterior  interosseous  nerve. 

Action. — It  extends  the  elbow-joint  and  adduet«  and  extends  the  wrist-joint. 

The  anconeus  is  a  small  and  triangular-shaped  muscle,  situated  upon  the 
outer  side  of  the  olecranon.  It  arises  from  the  back  of  the  external  condyle  of  the 
humerus  and  the  posterior  ligament  of  the  elbow-joint.  From  this  origin  its  fibers 
diverge  for  insertion  into  the  outer  side  of  the  olecranon  and  upper  one-fourth  of 
the  shaft  of  the  ulna.  It  is  superficial  and  lies  against  the  elbow-joint,  the 
orbicular  ligament,  the  ulna,  and  a  part  of  the  supinator  brevis.  Its  upper  edge 
is  in  contact  with  and  parallel  to  the  lowennost  fibers  of  the  outer  head  of  the 
triceps ;  its  lower  and  outer  margin  adjoins  the  ext^^nsor  carpi  uliiaris. 

Blood  Supi»ly. — From  the  interosseous  recurrent  artery. 

Nerve  Supply. — From  the  musculo-spiral  nerv-e. 

Action. — It  extends  the  elbow-joint. 

Dissection. — The  extensor  communis  digitorum,  extensor  minimi  digiti,  and 
extensor  carpi  ulnaris  should  now  be  severed  in  the  middle  of  the  forearm,  and 
reflected  upward  and  downward  so  that  greater  facility  for  the  study  of  the  follow- 
ing muscles  may  be  aff(.)r(led. 

Deep  Extensors :  Supinator  brevis,  extensor  ossis  metacarpi  pollicis,  ex- 
tensor primi  internodii  i)ollicis,  extensor  secundi  internodii  pollicis,  and  extensor 
indicis. 

The  supinator  radii  brevis  or  supinator  brevis  is  a  broad,  flat  muscle, 
irregular  in  outline,  and  wrapped  about  the  upper  end  of  the  radius.  It  arises 
fi'om  tlie  external  condyle  of  the  humerus,  the  external  lateral  ligament  of  the 
elbow-joint,  tlie  orbicular  ligament  of  the  radius,  the  depression  below  the  lesser 
sigmoid  cavity  of  the  ulna,  and  the  fascia  envcL^ping  the  muscle.  Its  upi)er  fibers, 
arranged  as  a  looj),  surround  the  neck  of  tlie  radius,  and  are  inseiied  into  the  back 
of  its  inner  surface,  while  the  remainder  of  tlie  muscle  is  attached  to  the  anterior 
and  outer  surface  of  the  radius,  from  the  oblicjue  line  and  bicipital  tuberosity  to 
the  insertion  of  the  ])ronator  railii  teres.  It  is  covered  in  front  and  externally  by 
tin*  biceps,  })ronator  radii  ti  ivs,  supinator  longus,  extensores  carpi  radialis  longior 
and  brevior,  and  the  radial  vessels  and  nerve;  behind  by  the  anconeus,  extensor 
communis  digitorum,  extensor  minimi  digiti,  extensor  carjji  ulnaris,  and  the 
interosseous  nciirrent  artery.     It   rests  upon   the  elbow-joint,  the  superior  radio- 
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The  extensor  ossis  metacarpi  pollicis  muscle  arises  from  the  back  of  the 
shaft  of  the  radius  and  uhia  from  a  surface  about  two  inches  long  and  just  below 
the  inferior  margins  of  the  supinator  brevis  and  anconeus  muscles,  and  the  interven- 
ing interosseous  membrane.  It  passes  obliquely  downward  and  outward,  its  tendon 
going  through  a  groove  upon  the  radius,  external  to  the  styloid  process  and  in 
common  with  that  of  the  extensor  primi  internodii  pollicis,  to  be  inseii:ed  into  the 
radial  side  of  the  base  of  the  metacarpal  bone  of  the  thumb.  It  is  covered  by  the 
extensores  communis  digitomm,  carpi  ulnaris,  and  minimi  digiti,  and  the  posterior 
annular  ligament,  and  is  crossed  by  the  jK^sterior  interosseous  neiTe  and  vessels. 
It  lies  upon  the  ulna,  interosseous  membrane,  radius,  extensores  primi  internodii 
pollicis  and  secundi  internodii  pollicis,  tendons  of  the  extensores  carpi  radialis 
longior  and  brevior,  the  radial  vessels,  and  the  wrist-joint.  Above  it  are  the  supi- 
nator brevis  and  anconeus,  and  below  it  the  extensores  primi  and  secundi  internodii 
pollicis. 

Blood  Supply. — From  the  posterior  interosseous  arteiy. 

Nerve  Supply. — From  the  posterior  interosseous  nerve. 

Action. — It  abducts  and  extends  tlie  metacarpal  bone  of  the  thumb,  abdu(!ts 
the  wrist-joint,  and  supinates  the  forearm. 

The  extensor  primi  internodii  pollicis,  or  extensor  brevis  pollicis  muscle, 
the  smallest  of  the  extensors  of  the  thumb,  arises  from  tlie  back  of  the  shaft  of 
the  radius  and  the  interosseous  membrane  just  below  the  extensor  ossis  metacarpi 
pollicis  muscle,  and  takes  a  course  parallel  with  tliat  muscle  and  external  to  the 
styloid  process  of  the  radius.  It  passes  through  the  same  groove  as  the  extensor 
ossis  metacarpi  pollicis  to  be  inserted  into  the  base  of  the  first  phalanx  of  the 
thumb.  It  lies  upon  the  ra<lius  and  interosseous  membrane,  the  tendons  of  the 
extensores  carpi  radialis  longior  and  brevior,  the  radial  vessels,  the  wrist-joint, 
the  metacarpal  bone  of  the  thumb,  and  the  metacarpo-phalangeal  joint  of  the 
thumb.  Its  upper  border  is  in  relation  with  the  preceding  niusde.  It  is  covered 
by  the  extensor  ossis  metacarpi  i)ollicis,  extensor  connnunis  digitorum,  extens<:)r 
minimi  digiti,  and  the  posterior  annular  ligament. 

Blood  Supply. — From  the  posterior  interosseous  arteiy. 

Nerve  Supply. — From  the  posterior  interosseous  nerve. 

Action. — It  extends  tlie  first  joint  of  the  thumb,  alxlucts  and  extends  the 
metacarj^al  bone  of  the  thumb,  and  abducts  tlie  hand. 

The  extensor  secundi  internodii  pollicis,  or  extensor  longus  pollicis  muscle, 
larger  than  the  preceding  niusele,  arises  iVoiu  the  hack  of  the  sliaft  of  the  ulna  and 


208  SURGICAL  ANATOMY. 

carpi  radialis  longior  and  brevior,  for  insertion  into  the  back  of  the  base  of  the  last 
phalanx  of  the  thumb.  At  the  wrist,  in  the  triangular  inter\''al  between  the 
extensor  secundi  internodii  pollicis  and  the  other  two  thumb  extensor  tendons,  the 
radial  arterj^  wall  be  found.  The  muscle  and  tendon  are  covered  by  the  extensor 
ossis  metacarpi  pollicis,  extensor  communis  digitorum,  extensor  minimi  digiti, 
extensor  carpi  ulnaris,  the  posterior  interosseous  arterj'  and  posterior  annular  liga- 
ment. It  rests  upon  the  interosseous  membrane,  the  tendons  of  the  extensores 
carpi  radialis  longior  and  brevior,  the  radius,  the  wTist-joint,  the  radial  vessels, 
the  metacarpal  bone  of  the  thumb  and  its  proximal  phalanx. 

Blood  Supply. — From  the  posterior  interosseous  artery. 

Nerve  Supply. — From  the  posterior  interosseous  nerv^e. 

Action. — It  extends  all  of  the  thumb-joints,  adducts  the  metacarpal  bone  of 
the  thumb,  abducts  the  hand,  and  supinates  the  foreaiTn. 

The  extensor  indicis  muscle,  narrow  and  elongated,  arises  from  the  back  of 
the  ulna  and  the  interosseous  membrane,  below  the  attachment  of  the  ext<?nsor 
secundi  internodii  pollicis  muscle,  whence  it  passes,  with  the  outer  tendon  of  the 
extensor  communis  digitorum,  through  tlio  same  compartment,  beneath  the  posterior 
annular  ligament,  to  be  inserted  into  the  inner  side  of  that  tendon.  It  is  covered 
by  the  extensor  communis  digitorum,  extensor  minimi  digiti,  extensor  secundi 
internodii  pollicis,  and  the  posterior  annular  ligament.  It  lies  upon  the  inter- 
osseous membrane,  the  wrist,  and  the  dorsal  interosseous  muscle  of  the  second 
interosseous  space. 

Blood  Supply. — P^rom  the  posterior  interosseous  artery. 

Nekve  Sl'pply. — From  the  posterior  interosseous  nerve. 

Action. — It  extends  the  wrist-joint,  the  metaearpo-phalangeal  and  the  inter- 
phalangeal  joints  of  the  index-finger. 

The  posterior  interosseous  artery  is  the  branch  of  the  common  interosseous 
which  passes  backward  between  the  bones  of  the  forearm  and  the  upper  border  of 
the  interosseous  membrane  and  oblique  ligament.  It  emerges  behind,  between  the 
su])inator  brevis  muscle  above  and  the  extensor  ossis  metacarpi  pollicis  muscle  below, 


THE  BACK  OF  THE  HAND,  2a 

and  olecranon  process  of  the  ulna ;  it  anastomoses  with  the  superior  profunda, 
anastomotica  magna,  radial  recurrent,  and  posterior  ulnar  recurrent  arteries. 
The  muscular  branches  of  the  posterior  interosseous  artery  supply  the  muscles 
between  which  it  lies.     The  articular  branches  supply  the  wrist-joint. 

The  terminal  portion  of  the  anterior  interosseous  artery  is  seen  lying  on 
the  posterior  surface  of  the  lower  part  of  the  interosseous  membrane,  where  it  is 
joined  by  a  branch  of  the  posterior  interosseous  artery.  It  runs  downward  over 
the  wrist,  beneath  the  extensor  tendons,  and  anastomoses  with  the  posterior  carpal 
arch. 

The  posterior  interosseous  nerve  winds  around  the  outer  side  of  the  upper 
end  of  the  radius,  through  the  substance  of  the  supinator  brevis  muscle,  to  the 
back  of  the  forearm,  whence  it  passes  downward,  in  company  with  the  posterior 
interosseous  artery,  between  the  superficial  and  deep  extensor  muscles,  to  the  upper 
border  of  the  extensor  secundi  internodii  pollicis.  In  the  forearm  it  supplies 
muscular  branches  to  the  extensor  eaqu  radialis  brevior,  supinator  brevis,  extensor 
communis  digitonim,  extensor  minimi  digiti,  extensor  carpi  ulnaris,  extensor  ossis 
meta carpi  i)ollicis,  extensores  primi  and  secundi  internodii  pollicis,  and  extensor 
indicis.  At  the  u{)per  border  of  the  extensor  secundi  internodii  pollicis  muscle 
the  posterior  interosseous  nerve  leaves  the  posterior  interosseous  artery  and  runs 
beneath  the  extensor  secundi  internodii  pollicis  and  extensor  indicis,  upon  the 
interosseous  membrane,  and  accompanies  the  terminal  part  of  the  anterior  inter- 
osseous arters'  to  the  back  of  the  wrist.  Here  it  ends  in  a  gangliform  enlargement 
which  gives  off  articular  filaments  to  the  wrist  and  intercarpal  joints. 

After  blows  upon  the  front  of  the  external  condyle  or  outer  side  of  the  upper 
one-fifth  of  the  radius,  the  condition  of  the  posterior  interosseous  neiTC  may  cause 
spasm  or  paralysis  of  the  supinator  brevis  and  the  extensors  of  the  wrist  and 
fingers,  excepting  the  radial  extensors  which  are  supplied  by  branches  of  the 
musculo-spiral  before  it  bifurcates. 


THE  BACK  OF  THE  HAND. 

The  superficial  veins,  nerves,  and  dc»ep  fascia  of  the  back  of  the  hand  having 
been  descril>ed  when  the  posterior  surface  of  the  forearm  was  considered,  it  remains 
to  reflect  the  deep  fascia  from  al)Ove  downward  in  order  to  expose  the  extensor 
tendons  and  remaining  (le(»p  striictun^s  of  the  l>ack  of  tlic  hand. 

The  extensQr  tendons  emerge  from  beneath  the  »''^  ^ 
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extensor  communis  digitorum  become  narrow  and  thickened  opposite  the  meta- 
carpo-phalangeal  joints,  at  which  point  they  give  off  fasciculi  which  are  attached  to 
the  lateral  ligaments  of  these  articulations.  They  then  fonn  a  broad  aponeurosis 
which  covers  the  entire  back  of  the  first  phalanges,  where  they  are  joined  by  the 
tendons  of  the  interossei  and  lumbricales  muscles.  Opposite  the  first  interphalan- 
geal  joint  each  tendon  divides  into  a  middle  slip  which  is  inserted  into  the  base  of 
the  second  phalanx,  and  two  lateral  slips  which  unite  over  the  middle  phalanx, 
for  insertion  into  the  back  of  the  base  of  the  terminal  phalanx.  These  tendons 
constitute  the  posterior  ligaments  of  the  metaciirpo-phalangeal  and  interphalangeal 
joints.  On  the  proximal  side  of  the  metacarpo-phalangeal  articulations  the  tendon 
of  the  ring  finger  sends  off  two  lateral  divergent  slips,  which  are  attached  to  the 
adjacent  tendons  of  the  little  and  middle  fingers.  This  is  important  because  it 
restricts  the  independent  extension  of  the  ring  finger,  a  defect  especially  troublesome 
in  pianists  and  viclinists,  who,  sometimes,  on  account  of  this  interference  with  the 
required  movement,  have  these  restricting  bands  divided.  The  tendon  of  the 
middle  finger  is  a!s'>  connected  to  the  extensor  communis  tendon  of  the  index  finger 
by  a  band  of  trans v^erse  fibers.  The  tendon  of  the  extensor  indicis  joins  that  of 
the  common  extensor  over  the  first  phalanx  of  the  index  finger.  The  tendon  of 
the  extensor  minimi  digiti  divides,  one  part  joining  the  connnon  extensor  tendon 
of  the  little  finger,  the  otlier  ending  in  the  dorsal  expansion  common  to  this 
tendon  and  that  of  the  tendon  of  the  extensor  communis  digitoi-um. 

Dissection. — Remove  the  fascia  overlying  the  dorsal  interossei  muscles  and 
the  vessels  of  the  back  of  the  wrist  and  hand.  The  vessels  on  the  back  of  the 
wrist  and  hand  are  the  radial  arterv  and  its  brandies,  which  will  be  described 
below,  the  posterior  carpal  branch  of  the  ulnar  arterj^  and  the  terminal  portion 
of  the  anterior  interosseous  arterv. 

The  radial  artery,  as  it  leaves  the  front  of  the  forearm,  first  lies  upon  the 
external  lateral  ligament  of  the  wrist,  then  upon  the  scaphoid,  trapezium,  and  base 
of  the  metacari)al  bone  of  the  thumb,  and  under  the  tendons  of  the  exten.sores 
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dorsal  digital  branches  which  supply  the  contiguous  sides  of  the  middle,  ring, 
and  little  fingers.  At  the  carpal  ends  of  the  interosseous  spaces  they  are  joined 
by  the  perforating  branches  of  the  deep  palmar  arch.  At  the  distal  ends  of  the 
interosseous  spaces  they  give  off  anterior  j^^rfarating  branches  which  join  the 
digital  arteries  of  the  corresponding  intervals.  The  posterior  carpal  arch  is  joined 
by  the  terminal  portion  of  the  anterior  interosseous  artery.  The  posterior  carpal 
branch  of  the  ulnar  artery  arises  from  the  latter  vessel  a  short  distance  above  the 
pisiform  lx)ne,  and  winds  around  the  ulna  beneath  the  flexor  carpi  ulnaris  to  the 
back  of  the  wrist,  where  it  lies  beneath  tlie  extensor  tendons  and  anastomoses 
with  the  posterior  carpal  branch  of  the  radial  artery  to  form  the  posterior  carpal 
arch  which  has  been  described  above.  The  terminal  portion  of  the  anterior 
interosseous  artery  has  l)een  described  with  the  back  of  the  foreann. 

The  metacarpal  or  first  dorsal  interosseous  artery  generally  arises  from 
the  radial,  although,  at  times,  it  comes  from  the  ix)sterior  carpal  arch.  It  passes 
downward  over  the  second  interosseous  space  and  divides  into  dorsal  digital 
branches  which  supj)ly  the  adjacent  sides  of  the  index  and  mid<lle  fingers.  Like 
the  second  and  third  interosseous  arteries  it  is  joined  by  a  perforating  l^ranch  from 
the  deep  palmar  arch,  and  gives  off  an  anterior  jyei]forating  branch  to  join  the 
corresponding  digital  arterj-. 

The  dorsal  digital  arteries  terminate  at  the  first  interphalangeal  joints,  where 
they  anastomose  with  the  posterior  branches  of  the  collateral  digital  arteries. 

The  dorsales  poUicis  arteries,  two  brandies,  arise  from  the  radial  near  the 
base  of  the  first  metacarpal  bone,  and  pass  downward  on  either  side  of  the  thumb. 

The  dorsalis  indicis  artery  arises  from  the  radial  immediately  before  it 
passes  into  the  palm,  an<l  runs  over  the  abductor  indicis  muscle,  on  the  radial 
side  of  the  metacarpal  bone  and  first  phalanx  of  the  index  finger,  to  anas- 
tomose opposite  the  first  interphalangeal  joint  with  a  posterior  branch  of  the 
radialis  indicis  arterv. 

The  dorsal  interossei  are  four  bipenniform  muscles  which  arise  from  the 
adjacent  sides  of  the  proximal  one-half  or  twothirds  of  the  shafts  of  the  metacarpal 
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phalanx  and  the  extensor  tendon  of  the  ring  finger.  The  intervals  between  the 
bases  of  the  metacarpal  bones  and  the  converging  fibers  of  the  proximal  ends  of  the 
muscles  permit  the  passage  of  the  perforating  branches  from  the  deep  palmar  arch. 
The  interval  between  the  origins  of  the  first  dorsal  interosseous  muscle  gives 
passage  to  the  radial  artery. 

Blood  Supply. — These  muscles  are  supplied  by  the  deep  palmar  and  posterior 
carpal  arches. 

Nerve  Supply. — From  the  deep  branch  of  the  ulnar  nerve. 

Action. — They  are  abductors  of  the  fingers,  flex  the  metacarpo-phalangeal 
joints,  and  extend  the  last  two  phalanges.  The  action  of  the  first  dorsal  inter- 
osseous (abductor  indicis)  is  clearly  demonstrated  by  abducting  the  index  finger, 
fiexing  its  metacarj)o-phalangeal  joint,  and  keeping  the  last  two  phalanges 
extended,  thus  contracting  the  muscle,  which  can  be  plainly  felt  and  seen  on 
the  back  of  the  hand  in  the  first  interosseous  space. 


JOINTS. 

A  joint  is  composed  of  the  adjacent  portions  of  two  or  more  bones,  articular 
cartilage,  ligaments,  and  one  or  two  synovial  membranes. 

The  articular  ends  of  the  bones  are  chiefly  composed  of  cancellous  tissue, 
which  gives  strength,  elasticity,  a  large  surface  for  articulation,  and  a  minimum 
weight.  At  the  articular  surface  the  cancellous  tissue  is  covered  by  a  thin  crust 
of  dense,  compact  bone  which  contains  no  Haversian  canals.  The  articular  ends 
of  the  long  bones  arc  supplied  by  the  articular  arteries,  and  thus  have  a  blood 
supply  independent  of  that  furnished  to  the  shaft  by  the  nutrient  artery.  This 
j)ortion  of  the  bone  is  occasionally  affected  by  inflammation,  which  is  frequently 
tubercular  in  character.  If  the  diseased  tissue  is  not  removed  and  drainage 
instituted,  the  thin  ciTist  of  compact  bone  upon  the  articular  surface  offers  but 
slight  obstmction  to  the  inflammatory  process,  and  the  articular  cartilage  and 
joint  may  soon  become  involved. 

The  articular  cartilage  covers  the  smooth  articular  ends  of  the  bones.  It  is 
of  the  livaline  varietv,  and  contains  no  1  )lood-ves8els.  It  receives  its  nourishment 
tlirou]L»:h  lymph  channels  which  pass  between  the  cartilage  cells.  The  lymph  is 
derivc'd  from  the  ves.^els  in  the  ends  of  the  bones  and  in  the  svnovial  membrane  of 
the  joint  ;  therefore,  if  tlie  cartilage  be  i)artially  detached  from  the  bone  by 
external  violence,  the  dc^tached  area  loses  more  or  less  of  its  blood  supply,  and 
necrosis  may  result.     In  rlieumatoid  arthritis  this  cartilage  disappears  and  the 
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A  synovial  membrane  is  found  in  all  true  joints.  In  joints  like  the  ti^niporo- 
maxillary,  which  have  an  interarticular  cartilage  subdividing  the  joint,  there  are 
two  synovial  sacs.  This  membrane  lines  the  ligaments  of  the  joint  and  fades  away 
at  the  margin  of  the  articular  cartilage,  where  it  is  continuous  with  the  surface  of 
the  cartilage.  The  synovial  membranes  resemble  serous  membranes,  and,  like  them, 
are  composed  of  flat  endothelial  cells.  They  secrete  the  synovial  fluid  which  lubri- 
cates the  joints.  Inflammation  of  joints  begins  in  this  membrane  more  frequently 
than  in  other  parts  of  the  joint.  Because  of  the  close  relation  between  the  mem- 
brane and  the  ligaments,  the  latter  are  likely  to  be  involved.  In  tubercular 
arthritis  the  softening  of  the  ligaments  permits  increased  lateral  motion  of  the 
joint,  whereas  the  infiltration  and  contraction  of  the  ligaments  and  l)an{ls  of  adhe- 
sions in  rheumatic  arthritis  cause  stiffness  and  false  ankylosis  of  the  joint. 

For  practical  purix)ses  all  joints  may  be  divided  into  three  classes :  Those 
which  derive  their  strength  chiefly  from  the  conformation  of  the  bones,  those 
whose  strength  depends  upon  their  ligaments,  and  those  which  largely  depend 
upon  surrounding  muscles  for  .support.  The  hip-joint  is  the  best  example  of  the 
first  class.  External  violence  applied  to  such  a  joint  is  more  likely  to  produce  a 
contusion  than  a  sprain  or  dislocation.  In  joints  of  tlie  second  claas,  such  as  the 
radio-ulnar,  a  sjmiin  is  more  connnon  than  a  contusion  or  a  dislocation.  In 
joints  of  the  third  class,  the  best  example  of  which  is  the  shoulder,  dislocation  is 
more  common  than  contusion  or  sprain. 

In  the  diagnosis  of  fractures,  dislocations,  and  diseases  of  joints  of  tlie  extrem- 
ities it  is  always  advisable  to  compare  tlie  affected  with  the  non-affected  member. 


JOINTS  OF  THE  UPPER  EXTREMITY. 

The  joints  of  the  up{)er  extremity  include  the  sterno-clavicular,  the  scapulo- 
clavicular, the  shoulder  or  scajmlo-humeral,  the  elbow,  the  superior  and  infe- 
rior radio-ulnar,  the  radio-carpal  or  wrist,  tlie  intercarpal  or  medio-carpal,  the 
carpo-metacarpal,  the  metacarpo-phalangeal,  and  the  interphalangeal. 


THE  STERNO-CLAVICULAR   JOINT. 

The  sterno-clavicular,  an  arthrodial  joint,  is  formed  l)y  the  upper  outt^r  part 
of  the  manubrium  sterni  and  the  inner  i'n<l  of  thi*  clavicle,  which  is  larger  than 
the  bed  or  articulating  surface  of  the   nianuhriuni  in  whidi   it   rests.     The  first 
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are  bound  together  by  five  ligaments :  The  anterior  sterno-clavicular,  the  posterior 
sterno-clavicular,  the  interclavicular,  the  costo-clavicular  or  rhomboid,  and  the 
interarticular  fibro-cartilage. 

The  anterior  sterno-clavicular  ligament,  which  covers  the  front  of  the  joint, 
is  a  fibrous  membrane  extending  from  the  superior  and  anterior  surface  of  the 
inner  end  of  the  clavicle  to  the  superior  and  anterior  surface  of  the  manubrium 
sterni.  It  is  covered  by  the  skin,  the  fascia?,  and  the  sternal  origin  of  the  stenio- 
cleido-mastoid,  and  it  is  in  relation  iX)steriorly  with  the  interarticular  fibro-cartilage 
and  the  two  synovial  sacs. 

The  posterior  sterno-clavicular  ligament  is  attached  to  the  back  of  the  inner 
end  of  the  clavicle  and  to  the  manubrium  sterni  in  a  manner  similar  to  that  of 
the  anterior  ligament.  Anterior  to  the  ligament  are  the  interarticular  fibro- 
cartilage  and  the  two  synovial  sacs ;  posterior  to  it  are  the  sterno-hyoid  and  sterno- 
thyroid muscles. 

The  interclavicular  ligament  is  a  strong  fibrous  band  which  varies  consider- 
ably in  size,  and  extends  from  the  superior  surface  of  the  sternal  end  of  one  clavicle 
to  the  same  part  of  the  other.  It  is  attached  to  tlie  superior  surface  of  the  manu- 
brium sterni  between  the  ends  of  the  clavicles,  and  is  covered  in  front  by  the  skin 
and  fasciaj,  while  behind  it  is  in  relation  with  the  sterno-thyroid  muscles. 

The  costo-clavicular  (rhomboid)  ligament,  short,  flat,  and  (luadrangular  in 
shape,  is  attached  below  to  the  upper  surface  of  the  inner  end  of  the  cartilage  of 
the  first  rib,  and  above  to  the  rhomboid  depression  on  the  under  surface  of  the 
sternal  end  of  the  clavicle.  It  lies  behind  the  tendon  of  origin  of  the  subclavius 
muscle  and  in  front  of  the  subclavian  vein.  In  order  to  expose  the  interarticular 
fibro-cartilage  sever  the  costo-clavicular  and  the  anterior  sterno-clavicular  liga- 
ment. 

The  interarticular  cartilage,  a  flat  disc  nearly  corresponding  in  size  and 
outline  to  the  sternal  end  of  the  clavicle,  is  situated  between  the  end  of  the  clavicle 
and  the  clavicular  notch  of  the  sternum,  where  it  acts  as  a  buffer  and  prevents  the 
clavicle  from  being  pushed  inward  over  the  sternum.     Below  it  is  attached  to  the 
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Nerve  Supply. — The  nerve  supply  of  the  joint  is  derived  from  the  branch 
gf  the  brachial  plexus  which  supplies  the  subclavius  muscle. 

Movements. — ^This  joint  is  the  center  of  motion  for  the  shoulder,  and  admits 
of  circumduction  and  of  limited  movement  upward,  downward,  forward,  and 
backward.  Dislocation  of  the  clavicle  at  this  articulation  does  not  often  occur, 
for  the  combined  strength  of  the  ligaments  is  considerable,  and  compensates  for 
the  lack  of  adaptation  of  the  articular  surfaces  of  the  bones.  The  adjacent 
muscles  assist  in  preventing  luxation. 


THE  SCAPULO-CLAVICULAR  JOINT. 

The  scapulo-clavicular,  an  arthrodial  joint,  is  formed  by  the  acromial  end  of 
the  clavicle  and  the  acromion  process  of  the  scapula.  The  bones  are  held  in  place 
by  the  ligaments  proper,  which  are  the  superior  acromio-clavicular,  the  inferior 
acromio-clavicular,  and  the  interarticular  fibro-cartilage.  The  coraco-clavicular 
is  an  accessory  ligament. 

The  superior  acromio-clavicular  ligament  covers  the  upper  surface  of  the 
joint  and  is  attached  to  the  contiguous  margins  of  the  two  bones.  It  is  quadri- 
lateral in  shape,  and  composed  of  parallel  transverse  fibers  which  interlace  with 
the  tendinous  fibers  of  the  trapezius  and  deltoid  muscles.  It  is  covered  by  skin 
and  fasciae. 

The  inferior  acromio-clavicular  ligament  is  the  counterpart  of  the  preceding, 
covers  the  under  surface  of  the  joint,  and  is  similarly  attached.  Below  it  is  in 
relation  with  the  tendon  of  the  supra-spinatus  muscle.  These  two  ligaments  are 
continuous  around  the  joint  and  constitute  its  caj)sule. 

An  interarticular  fibro-cartilage  sometimes  exists  in  this  joint.  When  present 
it  is  rarely  a  complete  disc,  and  occupies  the  upper  part  of  the  joint.  There  is  but 
one  synovial  membrane.  The  cartilage  when  present  can  be  exposed  by  dividing 
the  superior  acromio-clavicular  ligament. 

The  coraco-clavicular  ligament — composed  of  two  parts,  the  trapezoid  and 
conoid— connects  the  clavicle  and  tlie  coracoid  process  of  the  scapuhi.  The  trapc- 
zoid  li{/ament,  the  anterior  of  the  two,  is  quach-ilateral  in  sliape,  and  is  attached  to 
the  upper  surface  of  the  coracoid  process  an<l  to  the  ol)li(|ue  ridge  on  the  under 
surface  of  the  clavicle.  Behind  it  is  continuous  with  the  conoid  ligament,  while  in 
front  and  externally  it  has  a  free  margin  The  conoid  lif/nmentj  triangular  in 
shape,  is  attached  by  its  apex  to  a  rough  impression  upon  the  base  of  the  coracoid 
process  on  the  inner  side  of  the  trapezoi<l  ligament  ;  by  its  base  to  the  conoid 
tubercle,  and  for  half  an  inch  to  a  rid^c  on  the  und^r 
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This  ligament  is  in  relation  with  the  subclavius  and  deltoid  muscles  in  front,  and 
with  areolar  tissue,  fat,  and  the  insertion  of  the  trapezius  behind. 

Movements. — ^This  joint  permits  a  slight  gliding,  rotatory,  or  forward  and 
backward  movement,  limited  by  the  two  portions  of  the  coraco-clavicular  ligament. 

Upward  dislocation  of  the  outer  end  of  the  clavicle  is  not  uncommon ;  it  is 
characterized  by  an  undue  prominence  of  the  outer  end  of  the  bone. 

Blood  Supply. — The  nourishment  of  the  joint  is  derived  from  the  supra- 
scapular, acromio-thoracic,  and  i>ost^rior  circumflex  arteries. 

Nerve  Supply. — The  supra-scapular  and  circumflex  nerves  supply  the 
articulation. 

The  ligaments  proper  of  the  scapula  are  the  coraco-acromial  and  the  trans- 
verse ligaments. 

The  coraco-acromial  ligament,  triangular  in  shape,  is  attached  by  its  base  to 
the  entire  outer  border  of  the  coracoid  process ;  by  its  apex  to  the  tip  of  the 
acromion  process.  It  completes  the  coraco-acromial  arch,  which  is  above  the  head 
of  the  humerus.  It  is  covered  by  the  clavicle  and  deltoid  muscle  and  separated 
from  the  capsular  ligament  of  the  shoulder-joint  by  a  bursa. 

The  transverse  or  supra-scapular  ligament  bridges  over  the  supra-scapular 
notch,  converting  it  into  a  foramen  which  gives  passage  to  the  supra-scapular 
nerve.     The  supra-scapular  vessels  pass  over  it. 

In  dislocation  of  the  scapula  the  inferior  angle  of  the  bone  slips  from  under 
the  upper  portion  of  the  latissimus  dorsi  muscle,  and  the  condition  which  results 
is  **  winged  scapula. '*  The  causes  are  general  weakness  of  the  muscles,  as  in 
pulmonary  tuberculosis  and  paralysis  of  the  serratus  magnus  muscle.  The  inferior 
angle  is  normally  held  against  the  chest  by  the  latissimus  dorsi  and  serratus 
magnus,  consequently  any  condition  which  weakens  these  muscles  allows  this 
angle  to  project.  In  the  treatment  of  this  condition  the  scapula  should  be  held 
against  the  chest  by  a  broad  belt,  so  that  the  extent  of  movement  of  the  arm  will 
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The  capsular  ligament  is  attached  to  the  margin  of  the  glenoid  cavity  of  the 
scapula  and  to  the  anatomic  neck  of  the  humenis.  The  caf)sule  is  verj^  loose,  or 
sacciform,  to  permit  free  movement ;  it  is  thickest  above.  The  capsular  ligament 
is  perforated  at  three  points :  Above,  where  the  bursse  beneath  the  tendons  of  the 
infra-spinatus  and  subscapularis  communicate  with  the  shoulder-joint,  and  on  the 
outer  side,  where  the  long  tendon  of  the  biceps  pierces  it  between  the  tuberosities 
of  the  humerus.  The  three  glcno-humcral  hands  or  ligaments  are  merely  thickened 
portions  of  the  capsule  on  its  inner  and  anterior  aspect. 

The  coraco-humeral  or  accessory  ligament  is  a  thickening  of  the  part  of 
the  capsule  extending  from  the  outer  border  of  the  coracoid  process  to  the  greater 
tuberosity  of  the  humenis,  some  of  the  fibers  being  raised  from  the  capsule  and 
thus  becoming  dignified  into  a  separate  ligament. 

The  glenoid  ligament  is  a  dense  fibro-cartilaginous  rim  situated  upon  the 
edge  of  the  glenoid  cavity  and  possessing  a  wide  attachment  and  thin  border ;  it  is 
continuous  aV>ove  with  the  long  head  of  the  biceps,  and  below  with  the  long  head 
of  the  triceps.  It  deepens  the  glenoid  cavity  and  protects  both  the  edge  of  the 
cavity  and  the  head  of  tlie  humerus  from  the  effects  of  sudden  impacts  and  severe 
pressure. 

The  synovial  membrane  lines  the  ligamentous  walls  of  the  joint,  is  reflected 
upon  the  neck  of  the  humerus  and  is  continuous  with  tlie  margin  of  tlie  articular 
cartilage  which  covers  the  head  of  the  humerus  and  tlie  glenoid  cavity  of  the 
scapula.  It  sends  a  reflection  around  the  long  tendon  of  the  biceps  where  it  lies 
within  the  capsule  of  the  joint  and  alK)ve  the  head  of  the  humenis,  and  has 
communication  with  a  bui-sal  siic  situated  between  the  capsule  and  the  tendon 
of  the  subscapularis  muscle,  and  occasionally,  witli  another  bursfd  Siic  placed 
between  the  capsule  and  the  tendon  of  the  infra-spinatus.  A  large  bursti,  which, 
however,  does  not  communicate  with  the  shoulder-joint,  lies  between  the  deltoid 
muscle  and  the  capsular  ligament.  Through  the  communications  which  exist 
between  the  joint  cavitv  and  thesc^  svnovial  bursie  pus  mav  find  its  wav  to  the 
surface,  and  ultimately  form  sinuses. 

In  acute  synovitis  of  the  shouldcT-joint  the  synovial  sac  becomes  distended 
with  fluid,  an<l  as  the  synovial  sac  in  relation  with  the  long  head  of  the  biceps 
is  a  process  of  the  synovial  membrane  of  tlie  joint,  a  fluctuating  swelling  may  be 
detected  \\\)0\\  each  side  of  that  tendon.  The  ami  is  lengthened  by  the  pressure 
of  the  fluid  ;  it  may  be  lifted  into  its  normal  position,  but  it  immediately  lengthens 
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marked  in  abduction  of  the  arm,  as  this  movement  causes  compression  of  the 
bursa.  » 

The  muscles  protecting  the  joint  are,  in  front,  the  subscapularis ;  above,  the 
supra-spinatus  and  long  tendon  of  the  biceps ;  behind,  the  infra-spinatus  and  teres 
minor ;  below,  the  long  head  of  the  triceps.  The  deltoid  covers  the  joint  above 
and  behind,  and,  while  protecting  it  from  direct  injur}',  aids  in  the  retention  of  the 
head  of  the  humerus  within  its  socket.  The  joint  is  also  protected  above  by  the 
acromio-clavicular  arch  and  the  coraco-acromial  ligament.  The  long  tendon  of 
origin  of  the  biceps,  lying  between  the  tuberosities  of  the  humerus  in  an  osteo- 
fibrous  canal,  strengthens  the  joint  and  steadies  the  head  of  the  humerus  in 
its  various  movements. 

Movement  in  all  directions,  affording  gliding,  antcduction,  retroduction, 
adduction,  abduction,  and  circumduction,  is  possible  at  the  shoulder-joint.  The 
most  limited  movements  are  backward  and  upward.  Persistence  in  the  former 
movement  causes  the  scapula  to  recede  toward  the  median  line  of  the  body,  and, 
in  the  latter,  the  inferior  scapular  angle  to  rotate  forward  and  outward.  In  cases 
of  ankylosis  of  the  shoulder-joint  the  movement  of  the  scapula  compensates,  to  a 
certain  extent,  for  the  loss  of  motion  in  the  scapulo-humeral  articulation.  Free 
movement  in  the  shoulder-joint  is  permitted  by  the  small  glenoid  cavity  and  large 
rounded  articulating  surface  of  the  head  of  the  humerus  and  the  laxity  of  the 
capsular  ligament.  Although  the  capsule  is  loose,  pinching  of  the  ligament  or 
synovial  membrane  rarely  occurs,  being  prevented  by  the  partial  insertion  of 
the  subscapularis,  supra-spinatus,  and  infra-spinatus  muscles  into  the  capsular 
ligament. 

Blood  Supply. — Derived  from  the  subscapular,  anterior  and  posterior  circum- 
flex, and  suprascapular  arteries. 

Nkrve  Sl'pplv. — The  shoulder-joint  is  supplied  by  the  circumflex  and  supra- 
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secondary  to  the  preceding.  While  the  head  of  the  radius,  through  its  concavity, 
glides  forw^ard  and  backward  during  movements  of  the  ulna,  the  principal  function 
of  this  articulation  is  to  allow  rotation  of  the  head  of  the  radius  in  pronation  and 
supmation  of  the  forearm. 

The  condyles  of  the  humerus,  which  give  attachment  to  powerful  muscles  of 
the  forearm,  project  beyond  the  joint  upon  each  side.  Behind  the  joint  is  the 
prominence  of  the  olecranon,  into  which  is  inserted  the  extensor  tendon  of  the 
triceps.  In  front  of  the  joint  at  the  bottom  of  the  antecubital  fossa  is  found  the 
coronoid  process  of  the  ulna,  into  the  base  of  which  is  inserted  the  brachialis 
anticus.  In  the  outer  part  of  the  fossa,  deoi)ly  placed,  is  the  tuberosity  of  the 
radius,  into  which  the  tendon  of  the  biceps  is  inseiled. 

The  bones  are  held  in  position  by  ligaments  and  muscles — the  latter  having 
been  fully  described.  The  ligaments  consist  of  the  external  lateral,  the  internal 
lateral,  an  anterior,  and  a  posterior.  These  are  all,  really,  but  portions  of  one 
capsular  ligament  which  embraces  the  superior  radio-ulnar  in  addition  to  the 
elbow-joint. 

The  external  lateral  ligament  is  short,  and  at  its  attachment  to  the  extenial 
condyle,  is  narrow.  It  expands  as  it  descends,  and  is  attaclicd  to  the  orbicular 
ligament  which  surrounds  the  head  of  the  radius,  to  the  neck  of  the  radius  and  to 
the  ulna,  posterior  to  its  lesser  sigmoid  cavity.  Its  fibers  are  fused  with  the  origin 
of  the  supinator  brevis. 

The  internal  lateral  ligament,  fan-shaped,  is  attached  above  by  its  apex  to 
the  internal  condyle.  Passing  downward  it  expands  and  may  be  divided  into  an 
anterior  and  a  posterior  portion  ;  the  anterior  portion  is  attached  to  the  inner  side 
of  the  coronoid  process ;  and  the  posterior  to  the  inner  side  of  the  olecranon.  Both 
portions  are  attached  to  the  ridge  between  the  coronoid  and  olecranon  processes  of 
the  ulna.  It  is  in  contact  with  the  tricej)s  and  flexor  carpi  ulnaris  muscles  and  the 
ulnar  nerve. 

The  lateral  ligaments  are  strong  and  tense  and  prevent  anV  lateral  movement. 
If  lateral  movement  be  p()ssil)le,  tlie  joint  is  disorganized  by  disease,  usually 
tubercular ;  or  a  dislocation  exists. 

The  anterior  ligament  extends  across  tlie  front  of  the  joint.     It  is  attached  to 
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portion  of  the  former  muscle,  the  subanconeus,  supports  and  draws  up  the  thin 
posterior  ligament  during  extension  of  the  joint  and  prevents  pinching  of  the 
synovial  membrane. 

The  synovial  membrane  lines  the  joint  surface  of  the  ligaments,  and  is 
reflected  upon  the  margins  of  the  articulating  surfaces  of  the  bones  which  enter 
into  the  formation  of  the  joint.  It  is  continuous  with  the  synovial  sac  of  the 
superior  radio-ulnar  joint.  There  is  more  or  less  adipose  tissue  between  the 
capsule  of  the  joint  and  the  synovial  membrane  where  the  latter  is  reflected  from 
the  ligaments  to  and  upon  the  margins  of  the  articulating  surfaces,  especially  at 
the  radial,  coronoid,  and  olecranon  fossae. 

Bursas  near  the  elbow-joint. — There  is  a  small  bursa  over  the  head  of  the 
radius  between  the  common  extensor  tendon  of  origin  and  the  capsule ;  one 
between  the  tendon  of  the  triceps  and  part  of  the  upper  surface  of  the  olecranon 
process ;  one  between  the  tendon  of  the  biceps  and  the  anterior  portion  of  the 
tuberosity  of  the  radius,  and  one  in  the  subcutaneous  tissue  over  the  olecranon. 
None  of  these  bursse  communicates  with  the  joint. 

In  acute  synovitis  of  the  elbow-joint  the  synovial  sac  is  distended  with  fluid, 
and  instead  of  a  depression  on  either  side  of  the  olecranon  and  tendon  of  the 
triceps  there  is  a  swelling  with  an  intennediate  depression  which  in  position 
corresponds  to  the  above-mentioned  tendon  and  olecranon  process. 

Movements. — The  movements  of  the  elbow-joint  consist  only  of  flexion  and 
extension ;  flexion  is  checked  by  the  contact  of  the  soft  parts  of  the  foreann 
and  arm ;  extension  by  the  tightening  of  the  ligamentous  and  muscular  structures 
on  the  anterior  aspect  of  the  joint.  It  must  not  be  forgotten  that  the  movements 
of  the  upper  radio-ulnar  articulation  are  entirely  independent  of  those  of  the 
elbow-joint.  The  motion  of  the  elbow-joint  is  purely  a  hinge  movement,  while 
that  of  the  superior  radio-ulnar  joint  is  rotatory.  In  flexion  and  extension  of 
the  forearm  the  head  of  the  radius  simply  glides  forward  and  backward  upon  the 
cai)itellum  ;  in  supination  and  pronation  the  head  of  the  radius  has  a  rotatory 
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RADIO-ULNAR  ARTICULATIONS. 

The  movements  of  both  pronation  and  supination  of  the  forearm  are  possible 
through  the  articulations  between  the  radius  and  the  ulna.  These  bones  may 
be  said  to  form  two  joints,  a  superior  and  an  inferior ;  and  to  be  connected  in 
three  places,  at  the  superior  and  inferior  articulations  and  throughout  the  length 
of  their  shafts. 

The  Superior  Radio-ulnar  Articulation,  a  pivot-joint,  is  formed  by  the  recep- 
tion of  the  head  of  the  radius  into  the  lesser  sigmoid  cavity  of  the  ulna.  But 
one  ligament,  the  orbicular,  is  found  at  this  joint.  It  encircles  the  head  of  the 
radius  in  the  form  of  a  complete  ring,  as  it  passers  from  the  anterior  to  the 
posterior  border  of  the  lesser  sigmoid  cavity.  It  also  suspends  the  head  of  the 
radius,  as  its  lower  circumference  is  less  than  its  upper,  and  it  is  therefore  funnel- 
shaped.  It  is  intimately  blended  with  the  anterior,  i)osterior,  and  external  lateral 
ligaments  of  the  elbow-joint.  The  supinator  brevis  muscle  is  afforded  a  pailial 
origin  from  this  ligament. 

The  synovial  membrane  of  this  articulation  is  continuous  with  that  of  the 
elbow-joint. 

Blood  and  Nerve  Supply. — Derived  from  the  same  sources  as  those  of  the 
elbow-joint. 

The  Inferior  Radio-ulnar  Articulation,  a  lateral  hinge-joint,  is  formed  by 
the  reception  of  the  head  (lower  end)  of  tlie  ulna  into  tlie  sigmoid  cavity  situated 
on  the  inner  side  of  the  base  of  the  radius.  A  thin  layer  of  cartilage  covers  the 
articular  surfaces  of  the  bones.  Tlie  ligaments  of  the  joint  are  the  anterior  and 
postiTior  radio-ulnar  and  the  triangular  fibro-cartilage. 

The  anterior  radio-ulnar  ligament  is  nan-ow,  and  passes  from  the 
anterior  border  of  the  sigmoid  cavity  of  tlie  radius  to  the  front  of  the  head 
of  the  ulna. 

The  posterior  radio-ulnar  ligament  is  similarly  attached  to  the  back  of 
the  joint. 

The  triangular  fibro-cartilage  se])a rates  the  head  of  the  uhia  fi'om  the 
cuneiform  bone  and  tlie  si<^moi(l  cavitv  of  the  radius.  It  is  attached,  bv  its 
apex,  to  the  depression  at  the  base   of  the  styloid  process  of  the  ulna,  and  by 
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is  an  abnormal  projection  of  the  head  of  the  ulna,  a  condition  frequently  encoun- 
tered as  a  complication  and  sequel  of  CoUes'  fracture. 

The  synovial  membrane  of  this  joint  is  so  loose  that  it  has  been  aptly  called 
the  sacciform  membrane ;  this  laxity  is  necessary  to  permit  the  rotation  of  the 
base  of  the  radius  about  the  head  of  the  ulna  during  pronation  and  supination. 
The  triangular  fibro-cartilage  follows  the  base  of  the  radius  in  its  movements 
around  the  head  of  the  ulna. 

Blood  Supply. — The  nourishment  of  the  joint  is  derived  from  the  anterior 
interosseous  artery  and  the  anterior  carpal  arch. 

Nerve  Supply. — From  the  anterior  and  posterior  interosseous  nerves. 

The  sliafts  of  the  radius  and  ulna  are  also  connected  by  the  oblique  ligament 
and  the  interosseous  meml^rane. 

The  oblique  ligament,  often  absent,  is  a  round  slip  which  passes  from  the 
outer  part  of  the  coronoid  ]^rocess  of  the  uhia  to  the  radius  below  the  tuberosity. 
It5  direction  is  downward  and  outward.  It  lies  above  the  upper  border  of 
the  interosseous  niembrano,  its  fibers  running  in  a  direction  at  a  right  angle 
to  those  of  the  membrane. 

The  interosseous  membrane  is  attached  to  the  interosseous  borders  of  the 
radius  and  uhia,  and  stretches  across  tlie  inten'al  existing  between  these  bones. 
It  is  deficient  above?.  The  anterior  interosseous  vessels  pass  through  an  opening 
located  near  the  lower  end  of  this  membrane  to  reach  the  back  of  the  foreann. 
The  posterior  interosseous  artery  pass(\s  between  the  upper  border  of  the  inter- 
osseous membrane  and  the  obIi(iue  ligament  t(^  the  back  of  the  forearm.  The 
interosseous  membrane  helps  hold  the  l)ones  together,  and  in  front  gives  a  greater 
surface  f(^r  the  origin  of  the  flexor  profundus  digitonim  and  the  flexor  longus 
pollicis  muscle,  and  behind  for  the  origin  of  the  three  extensoi's  of  the  thumb  and 
the  extensor  indicis. 

THE  RADIO-CARPAL  ARTICULATION. 

The  radio-carpal,  or  wrist,  a  double  ginglymus  or  hinge-joint,  is  formed  alx)ve 
by  the  lower  end  of  the  ra<lius  and  the  under  surface  of  the  triangular  j&bro- 
cartilage,  and  below  by  the  scaphoid,  semilunar,  and  cuneiform  bones  of  the  carpus. 
The  ulna  does  not  ent(^r  into  the  formation  of  the  joint,  as  it  is  separated  from  it 
by  the  triangular  fibro-cartilage.     The  lower  end  of  the  radius,  with  the  triangular 
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The  external  lateral  ligament  (external  radio-cari)al)  extends  from  the  tip 
of  the  styloid  process  of  the  radius  to  the  outer  side  of  the  scaplioid.  A  few  of 
its  fibers  radiate  slightly  to  the  tubercle  of  the  scaphoid  and  the  ridge  of  the 
trapezium,  while  others  pass  to  the  dorsal  surface  of  tlie  scaphoid.  The  external 
lateral  ligament  is  in  relation  with  the  radial  artery  and  the  tendons  of  the  exten- 
sores  ossis  metacarpi  pollicis  and  primi  internodii  pollicis ;  the  artery  lies  between 
the  tendons  and  the  ligament. 

The  internal  lateral  ligament  (uhio-carpal)  extends  from  the  extremity  of 
the  styloid  process  of  the  ulna  to  the  inner  surface  of  the  cuneiform  bone,  the  pisi- 
form bone,  and  the  anterior  annular  ligament.  It  is  fan-shaped,  its  fibers  radiat- 
ing to  a  more  marked  degree  than  do  those  of  the  external  lateral  ligament.  The 
lower  part  of  the  ligament  can  readily  be  divided  into  two  fasciculi,  one  of  which 
passes  to  the  inner  side  of  the  cuneiform  bone,  the  other  to  the  pisiform  bone  and 
anterior  annular  ligament. 

The  tendon  of  the  extensor  carpi  ulnaris  passes  over  the  posterior  part  of  the 
ligament. 

The  anterior  ligament  (anterior  radio-carpal)  is  a  broad,  thick  membrane 
which  is  attached  al)ove  to  the  lower  end  of  the  radius,  its  styloid  process,  the 
triangular  fibro-cartilage,  and  ulna ;  and  below  to  the  palmar  surface  of  the 
scaphoid,  semilunar,  and  cuneiform  bones.  A  few  of  the  fibers  are  continued 
downward  to  the  os  magnum  and  unciform  bones.  In  relation  with  the  anterior 
surface  of  the  ligament  are  the  tendons  of  the  flexor  profundus  digitorum  and 
flexor  longus  pollicis,  while  in  contact  with  the  posterior  surface  is  the  synovial 
membrane  of  the  joint.     Numerous  small  vessels  pierce  the  ligament. 

The  posterior  ligament  (posterior  radio-carpal),  not  so  strong  as  the  anterior, 
ext<3nds  from  the  posterior  surfiice  of  the  lower  end  of  the  radius  and  triangular 
fibro-cartilage  to  the  posterior  surface  of  the  scaphoid,  semilunar,  and  cuneiform 
bones.  It  is  strengthened  by  fibers  from  the  back  of  the  fibro-cartilage,  and  also 
by  the  fibrous  sheaths  of  the  extensor  secundi  internodii  pollicis  and  radial  exten- 
sors. The  other  extensor  tendons,  which  are  in  relation  with  the  posterior  surface 
of  the  ligament,  also  add  to  its  strength.  The  anterior  surface  is  in  relation  with 
the  synovial  membrane. 

The  synovial  membrane  lines  the  ligaments  of  the  joint  from  which  it  is 
reflected  to  the  margins  of  the  articular  surfaces  entering  into  the  formation  of 
the  joint.     It  is  very  lax  on  account  of  the  free  movement  of  the  joint.     It  does 
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ficial,  heat  and  redness  are  also  present.  Swelling  is  most  pronounced  on  the 
dorsal  surface  as  the  subcutaneous  tissue  is  more  loosely  arranged  in  that  location, 
and  there  may  be  bulging  between  the  extensor  tendons.  Acute  synovitis  is 
differentiated  from  teno-synovitis,  or  inflammation  of  the  sheaths  of  the  tendons, 
by  the  fact  that  when  the  wrist-joint  is  fixed  the  fingers  can,  in  the  former  condi- 
tion, be  moved  without  producing  i)ain,  and  if  a  teno-fiiynovitis  exists,  movement 
of  the  fingere  causes  pain. 

In  front  of  the  wri.st-joint  are  the  flexor  tendons  of  the  hand,  and  behind  are 
the  ext<3nsors.  The  numerous  tendons  which  pass  over  the  wrist-joint,  and  the 
fibrous  extensions  from  their  sheaths,  serve  to  strengthen  an  othen^'ise  ill 
protected  articulation. 

Movements. — ^The  movements  of  the  wrist-joint  are  verj''  similar  to  those 
of  a  ball-and-socket  joint,  the  main  diflerence  being  that  the  Avrist  does  not 
possess  rotation.  This  loss  of  rotation  is  overcome  by  the  pronation  and  supina- 
tion of  the  forearm,  which  is  elfected  by  means  of  the  radio-ulnar  articulations. 

Blood  Si'pply. — Derived  from  the  anterior  and  posterior  carpjil  arches,  the 
anterior  and  posterior  interosseous,  and  the  recurrent  carpal  branches  of  the 
deep  palmar  arch. 

Nerve  SirrLv. — Derived  from  the  ulnar  and  the  posterior  interosseous  nerves. 

Dissection. — To  expose  the  ailicular  surfaces  of  the  joint,  cut  the  anterior 
and  lateral  ligaments  transversely  and  strongly  extend  the  hand. 


THE  CARPAL  JOINTS. 

The  articulations  of  the  bones  of  the  carpus  arc  divided  into  three  sets — ^\nz., 
those  l)etweeii  the  bonos  of  the  first  low,  those  l^etween  the  bones  of  the  second  row, 
and  the  articulation  betwren  the  two  rows.  The  ligaments  of  the  first  row  of 
carpal  bones  are  two  dorsal,  two  ]»ahiiar.  two  interosseous  fibro-cartilages,  and  the 
capsular  li;i:anieiit  eonnectint]:  the  ]»isiionn  and  cuneilonn  bones. 

The   two   dorsal  ligaments  eomicct  the  dorsal  surfaces  of  the  bones — ^the 
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This  articulation  has  a  separate  synovial  membrane.  The  pisiform  is  also  attached 
to  the  unciform  by  a  strong  palmar  band, — the  piso-uncinate  Ugamenty — and  to  the 
base  of  the  fifth  metacarpal  bone  by  another  strong  palmar  band — the  piso- 
iiutncarpal  ligament.  These  palmar  bands  might  be  regarded  as  prolongations 
from  the  tendon  of  the  flexor  carpi  ulnaris ;  and  the  pisiform  as  a  sesamoid  bone 
in  that  tendon. 

The  synovial  membrane  is  an  extension  of  that  lining  the  joint  between 
the  first  and  second  rows  of  carpal  bones. 

The  ligaments  of  the  second  row  of  carpal  bones  are  three  dorsal,  three  palmar, 
and  two  interosseous. 

The  three  dorsal  ligaments  connect  the  dorsal  surfaces  of  the  bones  of  the 
second  row — the  trapezium  with  the  trapezoid,  the  trapezoid  with  the  os  magnum, 
and  the  os  magnum  with  the  unciform. 

The  three  palmar  ligaments  connect  the  palmar  surfaces  of  the  bones  of  the 
second  row  in  the  same  manner  as  do  the  dorsal  ligaments.  The  palmar  ligaments 
are  stronger  than  the  dorsal. 

The  two  interosseous  ligaments  connect  the  unciform  with  the  os  magnum, 
and  the  os  magnum  with  the  trapezoid.  At  times  there  is  a  third  interosseous 
ligament  found  between  the  trapezium  and  the  trapezoid. 

The  synovial  membrane  is  an  extension  of  that  lining  the  joint  between  the 
first  and  second  rows  or  the  medio-carpal  joint. 

The  Medio-carpal  Articulation  is  formed  by  the  union  of  the  two  rows  of 
caq)al  bones.  The  line  of  articulation  is  composed  of  three  distinct  parts — on  the 
outer  side  the  scaphoid  of  the  first  row  articulates  with  the  trapezium  and  the 
trapezoid  of  the  second  row;  in  the  middle  the  scaplioi<l  and  the  semilunar  of  the 
first  row  form  a  cup-shaped  cavity  into  which  the  head  of  the  os  magnum  and  the 
superior  margin  of  the  unciform  of  the  second  row  are  received  ;  on  the  inner 
side  the  cuneiform  of  the  first  row  articulates  witli  the  unciform  of  the  second. 
The  two  rows  of  the  carpus  are  held  in  [>Iace  by  four  ligaments — the  anterior 
medio-carpal,  the  posterior  medio-carpal,  the  internal  lateral,  and  the  external 
lateral. 

The  anterior  medio-carpal  ligament  connects  the  palmar  surfaces  of  the 
bones  of  the  first  row  with  those  of  the  second.  Most  of  the  fillers  extend  from 
the  first  row  to  the  os  ma<2:num,  others  connect  the  scaphoid  to  the  trapezium 
and  the  trapezoid,  while  tlie  remaining  ones  pass  from  the  cuneiform  to  the 
unciform. 

The  posterior  medio-carpal  ligament  consists  of  fil)ers  which  pass  obliciuely 
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The  external  lateral  ligament  connects  the  scaphoid  with  the  trapezium. 

The  internal  lateral  ligament  connects  the  cuneiform  with  the  unciform. 

The  synovial  membrane  of  the  carpus  lines  the  medio-carpal  joint,  and  sends 
two  prolongations  upward  between  the  scaphoid  and  semilunar  and  the  semilunar 
and  cuneiform  bones.  It  sends  downward  three  extensions  which  line  the  joints 
of  the  second  row,  the  carpo-metacarpal  joints  of  the  four  inner  metacarpal  bones, 
and  the  joints  between  the  bases  of  these  metacarpal  bones. 

Movements  of  the  carpal  joints  are  limited,  to  a  great  extent,  to  the  motions 
of  flexion  and  extension.  There  is  allowed  a  gliding  motion  which  is  antero- 
posterior, and  a  verj^  slight  degree  of  rotation  between  the  articulation  of  the 
OS  magnum  with  the  scaphoid  and  the  semilunar. 

Blood  Supply. — ^The  carpal  articulations  are  nourished  by  the  anterior  and 
posterior  cari:)al  branches  of  the  radial  and  ulnar  arteries,  by  the  anterior  inter- 
osseous, and  the  recurrent  car])al  branches  of  the  deep  palmar  arch. 

Nerve  Supply. — Derived  from  the  ulnar,  the  median,  and  the  posterior 
interosseous  nen^e. 

Dlssection. — To  expose  the  articulating  surfaces  of  the  medio-carpal  joint  and 
the  interosseous  ligaments  divide  the  dorsal  and  lateral  ligaments  and  strongly 
flex  the  hand. 

CARPO-METACARPAL  ARTICULATIONS. 

The  articulations  between  the  carpal  and  metacarpal  bones  may  be  divided 
into  two  sets — tlie  junction  of  the  four  inner  metacarpal  bones  with  the  unciform, 
OS  magnum,  and  trapc^zoid  ;  and  the  articulation  of  the  metacarpal  bone  of  the 
thumb  with  the  traj)eziuni. 

In  the  First  Set  the  nu'tacari)al  bone  of  the  index  finger  articulates  with  the 
trapezoid,  that  of  the  middle  finger  with  the  os  magnum,  and  the  ring  and  little 
fingers  with  the  unciform.  The  ligaments  connecting  the  bones  are  dorsal,  palmar, 
and  interosseous. 

Tlie  dorsal  ligaments  are  stronger  and  more  distinct  than  the  palmar.  They 
connect  the  dorsal  surface  of  tlie  respective  carpal  bones  with  the  dorsal  surface 
of  the  metacarpal  l)ones.  Tlie  metacar|)al  bone  of  the  index  finger  has  two 
fasciculi — one  from  tlie  trapezium,  the  otlu'r  from  the  trapezoid  ;  that  of  the 
middle  finger  has  two — one  from  tli(^  trapezoid   an<l  one  from  the  os  magnum; 


PUTE  LXVI. 


interphalang;«al  ligamant 
'undus  digitorum  tendafl 


JOINTS  OF  THE  UPPER  EXTREMITY.  245 

magnum,  one  from  the  trapezium,  and  a  third  from  the  uncifonn  and  the  base  of 
the  fifth  metacarpal ;  the  ring  and  little  fingers  have  one  each — from  the  unciform. 

The  interosseous  ligament  is  found  only  in  one  part  of  the  joint.  It  connects 
the  adjacent  angles  of  the  unciform  and  os  magnum  with  the  metacarpal  bones  of 
the  middle  and  ring  fingers. 

The  synoyial  membrane  is  a  continuation  of  that  lining  the  medio-carpal 
joint.  At  times  there  is  a  separate  synovial  lining  for  tlie  articulation  of  the  unci- 
form with  the  fourth  and  fifth  metacarpal  bones. 

Blood  Supply. — The  carpo-metacarpal  joint  of  the  index  finger  is  nourished 
by  the  radial,  the  metacarpal,  the  dorsalis  indicis,  and  the  radialis  indicis  arterj' ; 
of  the  middle  and  ring  fingei^s,  by  the  anterior  and  posterior  carpal  arches  and 
the  deep  palmar  arch ;  of  the  little  finger,  by  the  ulnar  artery  and  its  deep 
branch  and,  also,  the  posterior  caipal  arch. 

Nerve  Supply. — From  the  deep  palmar  branch  of  the  ulnar,  from  the 
median  and  ix)sterior  interosseous  nerves. 

The  Second  Set  consists  of  the  articulation  between  the  metacarpal  bone 
of  the  thumb  and  the  trapezium.  But  one  ligament,  the  capsular,  connects  these 
bones. 

The  ligament  is  a  loose  capsule  which  extends  from  the  margin  of  the  articu- 
lar surface  of  the  trajxizium  to  that  of  the  metacarpal  bone.  It  is  stronger  on  its 
dorsal  aspect. 

The  synovial  membrane  is  separate  from  that  of  the  carpal  and  the  other 
carpo-metacarpal  joints. 

Movements  of  the  carpo-metacari)al  joint  of  the  four  inner  metacarpal  bones 
are  slight;  that  of  the  little  finger  is  most  free,  followed  by  that  of  the  ring 
finger.  The  articulations  of  the  index  and  middle  Angel's  are  almost  immovable. 
The  carpo-metacarpal  joint  of  the  thumb  is  allowed  the  greatest  freedom  of 
motion  by  the  shape  of  the  articulating  surfaces  of  the  lx)nes. 

Blood  Supply. — This  joint  is  nourished  by  the  radial,  dorsiilis  i)ollicis,  and 
princeps  i>ollicis  arteries. 

Nekve  Supply. — From  the  median  nerve. 
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The  interosseous  ligaments  pass  between  the  lower  margins  of  the  adjacent 
articulating  surfaces. 

The  synovial  membranes  of  these  joints  are  extensions  of  the  common 
carpal  synovial  membrane. 

Blood  Supply. — From  twigs  of  the  palmar  and  dorsal  interosseous  arteries. 

Nerve  Supply. — From  the  ulnar  and  posterior  interosseous  nerves. 

The  distal  extremities  or  heads  of  the  four  inner  metacarpal  bones  are  held 
in  place  by  the  transverse  ligament,  which  is  situated  on  the  anterior  or  palmar 
surface.  It  is  a  fibrous  band  consisting  of  three  fasciculi,  which  connect  the 
second  and  third,  the  third  and  fourth,  and  the  fourth  and  fifth  bones.  It 
blends  with  the  glenoid  ligament  of  the  metacarpo-phalangeal  articulations.  The 
interosseous  muscles  pass  behind  it  to  reach  their  points  of  insertion,  while  the 
digital  arteries  and  nerves  and  flexor  tendons  and  lumbrical  muscles  pass  in 
front  of  it. 

The  Metacarpo-phalangeal  Articulations. — The  head  of  each  metacarpal 
bone  is  received  into  a  cui>shaped  cavity  on  the  proximal  end  or  base  of  the  cor- 
responding phalanx.  They  are  held  in  place  by  an  anterior  (glenoid)  and  two 
lateral  ligaments. 

The  anterior  (glenoid)  ligament  is  a  dense,  fibrous  plate  which  is  firmly 
attached  to  the  base  of  the  first  phalanx  and  loosely  attached,  by  areolar  tissue,  to 
the  head  of  the  metacarpal  bone.  It  deepens  the  articular  surface  of  the  base  of 
the  phalanx.  Its  margins  are  continuous  with  the  lateral  ligament,  the  transverse 
metacarpal  ligament,  and  the  fil)rous  vsheatli  of  the  flexor  tendon. 

The  lateral  ligaments  are  strong  short  bands,  situated  on  either  side  of  the 
joint,  that  connect  tlie  tulxTcle  and  depression  on  the  side  of  the  head  of  the  meta- 
carpal lx)ne  to  the  base  of  the  i)halanx.  Anteriorly  they  are  continuous  with  the 
anterior  li^^amont  and,  j)osteriorly,  with  the  expansion  of  the  extensor  tendon. 

Tlie  synovial  membrane  is  very  l(X)se. 

The  posterior  surface  of  the  joint  is  covered  by  an  expansion  of  the  extensor 


for  sesamoid  bones.  The  ligaments  are  two  lateral  and  a  posterior.  The  lateral 
ligaments  are  short,  fibrous  bands  which  connect  the  adjacent  ends  of  the  articu- 
lating bones.  The  posterior  ligament  passes  across  the  joint  and  connects  the  two 
lateral  ligaments. 

The  sesamoid  boneSy  two  in  number,  rest  on  the  facets  on  the  head  of  the 
metacarpal  bone  of  the  thumb,  in  the  tendons  of  the  flexor  brevis  pollicis.  They 
are  connected  by  transverse  fibers  which  cover  the  front  of  the  joint. 

Blood  Supply. — Derived  from  the  princcps  pollicis  and  dorsales  pollicis. 

Nerve  Supply. — Derived  from  the  digital  branches  of  the  median  and  radial 
nerves. 

THE  INTERPHALANGEAL  ARTICULATIONS. 

The  ligaments  of  the  interphalangeal  articulations  consist  of  an  anterior 
(glenoid)  and  two  lateral. 

The  anterior  (glenoid),  like  that  of  the  metacarpo-phalangeal  joint,  is  loosely 
attached  to  the  proximal  bone,  but  very  firmly  to  the  distal.  It  blends  with  the 
lateral  ligaments.     The  flexor  tendons  pass  over  the  anterior  ligament. 

The  two  lateral  ligaments  are  strong  bands  which  connect  the  sides  of  the 
proximal  phalanx  with  the  lateral  aspect  of  the  distal  phalanx. 

Posteriorly,  the  extensor  tendon  covers  the  joint  and  takes  the  place  of 
a  posterior  ligament.  The  tendon  l)lends  with  the  lateral  ligaments  to  com- 
plete the  capsule  around  the  joint. 

The  synovial  membranes  of  these  joints  arc  lax. 

Movements  of  the  interphalangeal  joints  are  limited  to  extension  and 
flexion ;  flexion  being  much  more  free  than  extension.  Lateral  movement  is 
prevented  by  tenseness  of  the  lateral  ligaments. 

Blood  Supply. — Derived  from  the  collateral  digital  arteries. 

Nerve  Supply. — From  the  collateral  digital  nerves. 


DISLOCATIOXS. 

It  has  been  shown,  in  the  description  of  the  ligaments  of  the  various  joints, 
that  the  bones  forming  the  articulations  are  so  firmly  held  in  place  that  it  is  almost 
impossible  to  have  a  luxation,  or  dislocation,  without  tearing  one  or  more  of  the 
ligaments.  At  times  the  tissues  surr()iin(ling  tlie  joint  may  Ix'come  so  lax  and  so 
stretched  that  w^ithout  rupture  of  any  of  the  ligaments  they  will  allow  a  displace- 
ment of  the  bones  com{>osing  the  joint.     Tla*  muscles  play  a  very  important  part 
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in  the  reduction  of  luxations.  By  manipulating  the  dislocated  member  so  that  the 
muscles  will  have  an  opportunity  to  return  to  their  normal  condition  from  the 
overstretched  state  caused  by  the  luxation,  the  displaced  member  can,  more  easily, 
be  reduced. 

Dislocations  should  be  reduced  as  soon  after  the  injury  as  possible,  because 
after  swelling  and  inflammation  have  developed  reduction  is  more  difficult,  and 
early  reduction  lessens  the  probability  of  subsequent  disability. 

The  clavicle  may  be  dislocated  at  either  end.  Luxations  at  the  sternal 
end  may  be  forward,  forward  and  upward,  forward  and  downward,  or  upward. 
A  backward  displacement  is  rarely,  if  ever,  seen.  In  complete  luxation  of  the 
sterno-clavicular  joint  it  is  probable  that  the  anterior  and  f)osterior  stemo-clavicular 
and  the  interclavicular  ligament  will  be  ruptured.  The  costo-clavicular  ligament 
will  also  suffer  to  a  greater  or  less  extent.  The  interarticular  fibro-cartilage  may 
remain  attached  to  either  of  the  bones. 

Dislocation  of  the  clavicle  at  the  acromial  end  is  much  more  frequent  than  at 
the  sternal  end.  In  most  cases  there  is  but  a  partial  dislocation.  The  capsular 
ligament  formed  by  the  superior  and  inferior  acromio-clavicular  ligaments  is  torn, 
while  the  conoid  and  trapezoid  ligaments  remain  intact  but  are  stretched.  In 
complete  luxation  the  conoid  and  trapezoid  ligaments  are  more  or  less  torn.  The 
trapezius  muscle  then  tends  to  pull  the  distal  end  of  the  clavicle  upward,  section 
of  the  fibers  of  the  trapezius  often  being  required  to  allow  reduction  to  be 
maintained. 

Dislocations  of  the  humerus  are  very  frequent,  owing  to  the  great  freedom 
of  motion  at  the  shoulder,  the  exposed  position  of  the  joint,  and  because  the  joint 
depends  for  its  strength  chiefly  ui)()n  the  elasticity  and  tonic  contraction  of  the 
surrounding  nniseles ;  consecjuently,  when  the  muscles  are  relaxed  and  force  is 
suddenly  aj)])lie(l  to  tlie  joint  directly  by  a  l)low  upon  the  shoulder,  or  indirectly 
by  a  fall  upon  the  hand  or  elbow,  the  head  of  the  humerus  slips  out  of  the  glenoid 
eavitv.  Four  varieties  aru  usuallv  deserilxHl  :  Three  anterior — subcoracoid,  sub- 
glenoid,  and  subclavicular ;  and  one  posterior — the  subspinous. 

In  the  Hiflxjloinid  ln.rafirni  the  head  of  tlie  humenis  makes  its  escape  from  the 
glenoid  cavity  l)y  tearing  through  the  lower  part  of  the  capsular  ligament.  The 
head  of  tlie  liunierus  is  tlien  found  in  the  axilla,  resting  upon  the  triangular  part 
of  the  axillarv  Ixu'der  of  the  sea])ula,  innnediatelv  Indow  and  a  little  in  front  of  the 
glenoid  cavity  and  Ix'tween  the  tendon  of  tlie  suhseapularis  and  that  of  the  long 
head  of  the  triceps  nuisele.  Tlie  superior  part  of  the  capsule  is  tightly  stretched 
across  tlu'  srlenoid  eavitv.  In  jnanv  eases  tlie  tendon  of  the  lonff  head  of  the 
l)ieeps  will  ])('  torn.     The  muscles  nttaehed  to  the    tuberosities  of  the  humerus 
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stretched  or  lacerated ;  the  infraspinatus,  subscapularis,  and  coraco-brachialis  are 
generally  put  on  the  stretch  ;  the  deltoid  muscle  is  in  extreme  tension  and  draws 
the  elbow  away  from  the  body  ;  the  teres  major  and  the  teres  minor  are  relaxed. 
The  rotundity  of  the  shoulder  is  lost,  and  a  flatness  is  present  owing  to  the 
displacement  of  the  greater  tuberosity,  which  allows  an  undue  prominence  of  the 
acromion  process  to  exist  and  causes  the  formation  of  a  transverse  depression 
below  it.  The  circumflex  ner\'e,  which  curves  over  the  lower  margin  of  the 
subscapularis  muscle  and  around  the  surgical  neck  of  the  humerus  is  liable  to 
injur}',  producing  paralysis  of  the  deltoid.  Atrophy  of  the  deltoid  is  caused  by 
disuse,  as  in  ankylosis  of  the  shoulder-joint ;  more  frequently  by  diseases  of  the 
spinal  cord,  as  acute  anterior  ix)lio-myelitis ;  by  ascending  neuritis  of  the  circum- 
flex nerve  usually  due  to  disease  of  the  shoulder-joint  and  causing  paralysis  of 
the  muscles ;  and  by  injury  of  the  circumflex  ner\'e  by  a  blow  or  fracture  of  the 
up|)er  part  of  the  humerus.  On  account  of  the  relation  of  the  contents  of  the 
axilla  to  the  head  of  the  dislocated  humenis  there  may  be  injury  to  the  nerves 
and  vessels  of  this  space ;  the  axillary  artery  or  vein  may  be  ruptured  ;  the 
brachial  plexus  of  ner\'es  has  been  stretched  so  much  that  a  partial  paralysis 
followed  the  dislocation.  This  dislocation  and  fracture  of  the  anatomic  neck 
of  the  scapula  are  the  only  injuries  about  the  shoulder  in  which  the  arm  is 
lengthened. 

In  the  subcoracoid,  the  most  frequent  luxation,  the  head  of  the  bone  escapes 
through  a  tear  in  the  anterior  part  of  the  capsule,  and  rests  below  the  coracoid 
process  upon  the  anterior  surface  of  the  neck  of  the  scapula.  There  is,  generally, 
injury  to  the  coraco-brachialis  and  the  short  head  of  the  biceps,  the  conjoined 
tendon  of  origin  of  which  muscles  will  be  found  to  rest  on  the  anterior  surface  of 
the  head  of  the  bone. 

In  the  subclavicular  luxation  the  head  of  the  bone  escapes  through  a  tear  in 
the  anterior  iK)rtion  of  the  capsule,  and  rests  below  the  clavicle  against  the  chest, 
beneath  the  pectoralis  major  and  minor  nmscles.  In  both  the  subcoracoid  and 
subclavicular  luxations  the  deltoid  is  greatly  stretched,  and  the  subscapularis  is 
carried  upward,  with  occasional  inipture  of  its  attachment  to  the  lesser  tuberosity 
of  the  humerus.  The  infra-spinatus  and  supra-sj)inatns  muscles  are  stretched  and, 
at  times,  lacerated.     The  vesvsels  and  nerves  of  the  axilla  are  carried  forward  with 
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of  the  capsule,  below  the  spine  of  the  scapula  and  beneath  the  infra-spinatus 
muscle.  The  infra-spinatus  will  be  relaxed,  but  the  supra-spinatus  and  sub- 
scapularis  stretched  or  torn.  The  tendon  of  the  long  head  of  the  biceps  and 
the  anterior  fibers  of  the  deltoid  will  be  stretched,  but  not  ruptured. 

In  all  the  luxations  of  the  head  of  the  humerus  the  rotundity  of  the 
shoulder  will  be  lost,  and  flattening  present,  owing  to  the  displacement  of  the 
greater  tuberosity ;  a  depression  will  be  seen  where  the  greater  tuberosity  is  nor- 
mally found.  The  head  of  the  bone  will  be  found  as  a  swelling  in  the  location  to 
which  it  has  been  displaced.  Flattening  of  the  shoulder  in  dislocation  of  the 
shoulder-joint  must  not  be  mistaken  for  atrophy  of  the  deltoid  muscle.  In  the 
latter  condition  the  mobility  and  position  of  the  iiead  of  the  humerus  and  position 
of  the  tuberosities  are  normal. 

In  all  the  forward  or  anterior  luxations  the  elbow  is  carried  away  from  the 
body  by  the  resultimt  tension  of  the  deltoid.  In  the  subspinous  luxation  (posterior) 
the  elbow  is  carried  forward  and  to  the  side  of  the  body  by  the  pectoralis  major 
and  coraco-brachialis  muscles.  In  the  reduction  of  shoulder-joint  dislocations  the 
axillary  vein  or  artery  may  be  injured,  as  may  also  the  nerv^es  in  this  locality ; 
therefore,  great  care  must  be  observed  to  avoid  such  an  accident,  especially 
if  the  lesion  has  existed  for  any  time  prior  to  treatment.  The  condition  of  the 
axillarv  artery  should  be  determined.  If  the  arter>'  is  atheromatous  or  included 
in  dense  connective  tissue,  formed  during  the  associated  inflammation,  it  may 
be  ruptured  in  the  attempt  at  reduction.  The  vessel  which  is  more  commonly 
rui>tured,  however,  is  the  axilhxry  vein.  Fixation  of  the  scapula  is  an  imj>ortant 
adjuvant  in  the  reduction  of  dislocations  of  the  luunerus. 

Dislocations  at  the  elbow-joint  may  involve  both  the  radius  and  ulna,  or 
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process  of  the  ulna  rests  in  the  olecranon  fossa  of  the  humerus,  and  the  head  of  the 
radius  lies  behind  the  external  humeral  condyle.  The  bones  are  pulled  upward 
by  the  triceps  muscle.  The  articulating  surface  of  the  humerus  can  be  plainly  felt 
in  front  of  the  elbow.  The  posterior  and  orbicular  ligaments  do  not  suffer  injury, 
while  the  anterior  and  the  two  lateral  ligaments  will  be  ruptured.  The  tendon  of 
the  biceps  is  pulled  backward  over  the  articulating  surface  of  the  humerus,  and, 
while  tense,  is  seldom  ruptured.  The  brachialis  ariticus  will  be  forcibly  stretched. 
The  ulnar  ner\'e  may  be  painfully  stretched,  on  account  of  its  being  carried 
backward  with  the  ulna.  The  median  nenx\  together  with  the  ulnar  and  inter- 
osseous vessels,  suffers  from  the  pressure  of  the  projecting  humerus. 

Simple  forward  dislocation  of  the  radius  and  ulna  has  been  said  by  many 
surgeons  to  be  impossible.  They  contend  that  it  is  neccsvsary  to  have  a  fracture  of 
the  olecranon  process  of  the  ulna  in  order  to  allow  the  bones  to  slip  forward.  This 
variety  of  luxation  is  rare.  The  forearm  is  elongated  on  account  of  the  added 
length  of  the  olecranon  process,  which  sli{)s  forward  and  rests  in  front  of  the 
trochlear  surface  of  the  humerus.  There  will  be  a  depression  in  front,  correspond- 
ing to  the  greater  sigmoid  cavity  of  the  ulna.  The  trochlear  surface  of  the 
humerus  will  be  plainly  felt  posteriorly,  with  the  tendon  of  the  triceps  tightly 
stretched  over  it,  unless  this  stnicture  has  been  ruptured.  The  humeral  condyles 
will  be  very  prominent.  The  posterior  ligament  will  be  ruptured  and  the 
lateral  ligaments  will  be  in  extreme  tension.  When  the  dislocation  is  more 
complete,  the  olecranon  process  of  the  ulna  rests  in  front  of  the  internal  condyle 
of  the  humerus,  and  the  head  of  the  radius  in  the  coronoid  depression  of  the 
humenis. 

In  l>oth  the  backward  and  forward  luxations  of  the  radius  and  ulna  the 
olecranon  process  and  the  external  and  internal  condyles  are  not  in  line. 

The  elbow-joint  is  most  readily  dislocated  backward  when  the  joint  is  in 
incomplete  extension,  for  in  this  j)Osition  the  e()ronoi<l  process  offers  less  resistance 
to  backward  movement  of  the  upper  end  of  the  ulna,  and  the  olecranon  is  not 
engaged  in  the  olecranon  fossa.  Forward  luxation  is  most  likely  to  occur  when 
the  joint  is  incompletely  flexed,  as  in  this  ])osition  the  olecranon  ])rocess  of  the 
ulna  less  finnly  grasps  the  humerus,  and  the  coronoid  process  is  not  engaged  in 
the  coronoid  depression  of  the  Imrnerus. 

Dislocations  forward  or  backward  are  more  common  than  lateral  luxations. 
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is  somewhat  elevated,  thus  making  it  necessary  for  the  ulna  to  ascend  an  inclined 
plane.  This  also  accounts  for  the  infrequent  occurrence  of  this  luxation.  The 
median  ridge  of  the  greater  sigmoid  cavity  of  the  ulna  is  forced  over  the  inclined 
plane  of  the  trochlea.  The  outer  part  of  the  sigmoid  cavity  rests  on  the  inner 
margin  of  the  trochlea  or  below  the  internal  condyle.  The  head  of  the  radius 
is  forced  inward  and  rests  against  the  trochlear  space  which  is  normally  occupied 
by  the  sigmoid  cavity  of  the  ulna.  The  ulnar  ner\^e  is  forcibly  stretched ;  this 
may  be  the  cause  of  intense  suifering.  The  internal  lateral  ligament  is  almost 
always  ruptured,  while  the  external  lateral,  the  orbicular,  the  anterior,  and  the 
posterior  ligament  are  put  on  the  stretch. 

Outward  luxation  of  both  bones  is  more  frequent  than  inward  luxation, 
on  account  of  the  inclined  plane  formed  by  the  elevated  inner  side  of  the  trochlear 
surface  of  the  humerus.  The  dislocation  is  generally  incomplete,  although  there 
are  on  record  cases  of  comi)lete  outward  luxation  of  both  bones.  In  partial 
outward  dislocation  the  inner  part  of  the  sigmoid  cavity  will  rest  on  the  external 
condyle  of  the  humerus,  or  the  crest  of  the  sigmoid  cavity  will  occupy  the 
depression  between  the  trochlear  surface  and  the  radial  head  of  the  humerus. 
In  complete  outward  dislocation  the  coronoid  process,  the  olecranon  process,  and 
the  greater  sigmoid  cavity  of  the  ulna  will  be  plainly  felt  lying  to  the  radial 
side  of  the  humerus.  The  internal  condvle  of  the  humerus  will  be  verv 
prominent.  The  head  of  the  radius  will  remain  in  its  normal  relation  to  the 
ulna,  if  the  orbicular  ligament  remains  intact,  or  it  may  be  carried  forward 
or  backward,  if  that  ligament  be  ruptured.  All  of  the  ligaments  of  the  elbow- 
joint  will  be  stretched,  and  some  probably  torn.  The  fibers  of  the  brachialis 
anticus  and  anconeus  muscles  may  be  lacerated.  The  tendons  of  the  biceps  and 
triceps  will  not  be  injured,  but  will  hold  a  more  oblique  position. 

The  head  of  the  radius  may  be  dislocated  forward,  forward  and  outward, 
and  backward.     The  la.st-namod  di:<location  is  verv  rare. 

t. 

In  the  forivard  lu.raflon,  the  most  common,  the  head  of  the  radius  is  generally 
found  upon  the  front  of  the  humerus.  The  anterior  and  external  lateral  ligaments 
are  more  or  less  torn,  and  the  orbieular  ligament  is  either  lacerated  or  so  stretched 
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Dislocation  of  the  upper  end  of  the  ulna  alone  is  ver}'  rare.  It  is  almost 
always  associated  with  dislocation  of  the  radius,  or  with  fracture  of  some  of  the 
neighboring  bony  prominences.  The  anatomy  is  similar  to  that  found  in  luxation 
of  both  bones,  with  the  exception  that  the  orbicular  ligament  is  always  torn,  but 
the  head  of  the  radius  holds  its  normal  relation  to  the  capitellum  of  the  humerus. 

Dislocations  of  the  radio-carpal  joint  are  very  rare.  When  they  do  occur, 
they  are,  generally,  complicated  by  fracture  of  the  radius  or  the  styloid  process  of 
the  ulna.  Cases  of  simple  luxation  of  the  joint,  either  backward  or  forward,  do 
occur. 

In  the  backward  luxation  the  posterior  and  lateral  ligaments  are  torn  ;  the 
anterior  ligament  may  remain  intact,  although  it  is  often  lacerated.  The  extensor 
muscles  will  probably  be  found  to  Ije  torn  from  the  bones  in  the  lower  part  of  the 
forearm,  and  also  displaced.  The  nerves  and  arteries,  in  relation  with  the  joint, 
are  usually  displaced  or  ruptured.  The  radius  and  ulna  will  present  anteriorly, 
while  the  first  row  of  carpal  bones  will  lie  behind  the  bones  of  the  forearm  and 
beneath  the  extensor  tendons.  If  the  luxation  be  compound,  as  it  frequently  is, 
there  will  be  laceration  of  the  tendons  which  cross  the  joint. 

If  the  carpus  be  dinplaccd  forward^  the  reverse  position  of  the  various  bones 
will  be  held,  and  the  flexor  tendons  lacerated  and  displaced.  The  anterior  liga- 
ment will  be  ruj)tured.  In  both  luxations  the  foreann  is  shortened.  In  the  back- 
ward luxation  the  hand  is  flexed,  while  in  the  forward  it  is  extended. 

In  the  diagnosis  of  dislocation  of  the  wrist-joint  the  relation  of  the  metaearj)al 
bone  of  the  thumb  to  the  styloid  process  of  the  radius  should  be  observed.  If  this 
relation  be  normal,  no  dislocation  of  this  joint  can  be  present. 

The  lower  end  of  the  ulna  may  be  dislocated  either  backward  or  forward ; 
this  accident,  uncomplicated,  is  rather  rare.  The  })Osterior  radio-ulnar  and  the 
internal  lateral  ligament  of  the  wrist-joint  are  torn  in  the  backward  luxation,  and 
the  triangular  fibro-cartilage  is  detached  from  the  ulna.  The  head  of  the  ulna  is 
forced  out  of  its  socket  and  lies  across  the  lower  end  of  the  radius.     In  the  forward 
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as  a  complication.  The  fact  that  they  are  so  firmly  held  in  place  by  the  anterior 
annular  ligament  and  their  own  ligaments,  as  well  as  by  the  flexor  and  extensor 
tendons,  will  show  why  this  accident  is  so  rare. 

Dislocations  of  the  phalanges  are  frequent  occurrences,  and  often  lead  to 
pennauent  deformity. 

Dislocation  of  the  proximal  phalanx  of  the  thumb  is  an  accident  often  seen, 
and  is,  at  times,  one  of  the  most  difficult  to  reduce.  It  may  occur  either  as  a  back- 
w'ard  or  a  fijrward  luxation,  the  former  being  the  more  frequent. 

In  the  backirard  lu.rafion  the  proximal  end  of  the  phalanx  will  present  on  the 
dorsum  of  the  metacarpal  bone  of  the  thumb,  and  the  head  of  the  latter  bone  will 
form  a  distinct  projection  on  the  palmar  surface  of  the  thumb.  The  anterior 
ligament  is  torn  and  lies  in  front  of  or  upon  the  head  of  the  metacarpal  bone  ;  the 
lateral  ligaments  may  or  may  not  be  lacerated ;  the  tendon  of  the  flexor  longus 
pollicis  is  displaced  to  the  ulnar  side  of  the  head  of  the  metacarpal  bone.  Many 
reasons  have  l>een  advanced  to  exphun  the  frequent  difficulty  in  reduction  of  this 
dislocation  ;  some  of  these  reasons  are  that  the  neck  of  the  metacarpal  bono  is  held 
between  the  two  tendons  of  the  flexor  brevis  pollicis  ;  that  the  muscles  of  the 
thumb  are  so  strong  that  it  is  almost  impossible  to  overcome  them  ;  and  that 
the  neck  of  the  metacarpal  bone  is  held  betwec^n  tlie  lateral  ligaments.  Inter- 
position of  the  anterior  ligament  and  other  parts  of  the  capsule  between  the 
articular  ends  of  the  bones  is  regarded  by  many  surgeons  as  offering  the  chief 
obstacle  to  reduction  of  this  dislocation. 

Fftrward  hu-aflon  of  the  proximal  phalanx  of  the  thumb  is  not  verA"  common. 
The  base  of  the  phalanx  will  j)rest*nt  anti'ri(n*ly,  with  the  head  of  the  metacarj^l 
bone  resting  ui)on  its  dorsum.  The  lateral  and  anterior  ligaments  will  either 
sustain  severe  stretching  or  be  torn.  This  luxation  is  more  readily  reduced  than 
the  backward  varietv. 

In  dislocation  of  tlu^  various  phalanges  of  the  fingers  the  lateral  ligaments 
will  always  be  stretelied  and  possil)ly  torn  ;  the  anterior  ligament  may  be  lacerated, 
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layer  of  cancellous  bone  tissue.  The  central  portion  of  the  shaft,  throughout  the 
greater  part  of  its  length,  is  occupied  by  the  marrow  which  fills  the  medullary 
canal.  When  a  bone  is  fractured,  some  of  the  fat  globules  of  the  marrow  may 
enter  torn  veins,  held  open  by  their  adherence  to  the  walls  of  the  bony  channels, 
and  cause  fat  embolism.  In  the  extremities  of  the  bones  the  whole  thickness  of 
the  bone  internal  to  the  compact  bone  is  occupied  by  cancellous  tissue.  The  shaft 
receives  its  nourishment  from  the  periosteum  and  from  the  nutrient  artery  which 
passes  into  the  marrow ;  the  extremities  are  nourished  by  the  i)eriosteum  and  the 
articular  arteries.  When,  in  an  amputation,  a  bone  is  divided  above  the  point 
of  entrance  of  the  nutrient  arterj%  the  stump  of  the  bone  is  supplied  with  nutri- 
tion through  the  periosteum  and  articular  arteries. 

The  periosteum  is  a  fibrous  membrane  which  invests  the  bones  at  all  parts, 
except  those  portions  which  are  covered  by  articular  cartilage  and  give  attachment 
to  large  tendons.  It  carries  the  blood-vessels  which  nourish  the  external  portion  of 
the  bone.  The  cells  next  to  the  bone  (osteoblasts)  are  capable  of  forming  new 
bone,  therefore  the  deeper  portion  is  called  the  oHteo-genetic  layer  of  the  membrane. 
The  outer  layer  is  composed  of  fibrous  and  elastic  tissue,  arranged  chiefly  in  a 
longitudinal  direction.  In  raising  flaf)S  of  periosteum  it  is  well,  on  account  of  the 
longitudinal  direction  of  the  fibers,  to  make  both  longitudinal  and  transverse  inci- 
sions into  that  membrane,  so  that  it  will  not  split  and  be  stripped  from  the  bone  for 
some  distance. 

It  has  been  demonstrated  that  the  groxuth  of  a  hone  occurs  in  three  ways :  (1) 
By  means  of  the  osteo-genetic  layer  of  the  periosteum  ;  (2)  through  the  epi- 
physeal cartilage ;  and  (3)  through  interstitial  deposit  or  deposit  by  the  osteoblasts 
in  the  Haversian  systems.  By  means  of  the  periosteum  and  interstitial  deposit  the 
bone  grows  in  thickness  ;  through  the  e])iphyseal  cartilage  and  interstitial  deposit, 
in  length. 

A  bone  increases  in  thickness  chiefly  through  the  osteo-genetic  layer  of  the  peri- 
osteum and  partly  by  interstitial  deposit,  and  in  lengtli  chiefly  through  the  ossifica- 
tion of  successively  developed  layers  of  cells  of  the  epiphyseal  cartilage  which 
connects  the  sliaft  with  the  extremities,  and  to  some  extent  by  interstitial  deposit. 
Therefore,  in  amputations  through  bones  in  young  persons  the  periosteum  should 
not  be  stripped  back  by  pulling  upon  the  flaps  when  the  bone  is  divided,  and  the 
epiphyseal  cartilage  should  be  left  intact  in  excisions  of  joints.  As  a  result  of 
disease  or  injur}'  of  the  epiphyseal  cartilage  the  epiphysis  sometimes  unites  with 
the  shaft,  and  the  corresponding  bone  of  the  other  side  gradually  becomes  the 
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of  the  periosteum  becomes  locally  active,  and  an  exostosis  develops.  In  acute 
suppurative  periostitis  an  early  incision  down  to  the  bone  is  required  to  allow  the 
pus  to  escape,  for  if  drainage  is  not  provided,  the  periosteum  is  floated  from  the 
shaft  of  the  bone  from  one  epiphyseal  line  to  the  other,  and  the  whole  shaft  dies 
or  undergoes  necrosis.  The  termination  of  the  periosteum  at  the  line  of  attach- 
ment of  the  ligaments,  and  the  free  and  separate  supply  of  blood  to  the  epiphyses 
through  the  articular  arteries,  minimize  the  danger  that  the  process  wall  extend 
into  the  joints.  This  is  fortunate,  as  involvement  of  the  joints  would  probably 
necessitate  amputation. 


EXCISIONS, 

Excisions  may  be  divided  into  excisions  of  bones  and  excisions  of  joints. 
Bones  are  usually  excised  for  ununited  fracture  and  malignant  growth,  and  joints 
for  disease  and  injury  and  for  the  results  of  disease  and. injury.  Excision  of  a  bone 
implies  either  removal  of  a  portion  or  of  tlie  whole  bone.  The  injuries  in  which 
excision  of  a  joint  may  be  demanded  are  fractures  extending  into  joints,  especially 
if  compound ;  gunshot  wounds  of  tlie  joint  or  of  the  articular  ends  of  the  bones 
entering  into  the  joint ;  and  compound  dislocations.  The  disease  requiring  exci- 
sion is  usually  tubercular  in  character.  The  operation  is  perfonned  to  shorten 
the  length  of  time  necessary  for  recovery,  thereby  shortening  the  convalescence  of 
the  patient  to  a  few  weeks  instead  of  allowing  the  disease  to  exist  for  months  or 
years  with  an  uncertain  result.  Where  the  patient  is  becoming  weaker  as  a  result 
of  pain  and  persistence  of  the  disease,  the  operation  is  performed  to  save  life.  One 
of  the  results  of  disease  or  injury  to  relieve  which  excision  is  performed  is  ankylosis 
of  the  joint  in  a  bad  position.  All  of  the  diseased  tissue  should  be  removed  so 
that  a  gc)0(l  result  will  be  assured.  In  the  upper  extremity  the  best  result  is 
obtained  by  preserving  mobility  through  the  formation  of  a  false  joint.  In  the 
lower  extremity  ankylos^is  is  more  desiral)le  than  a  false  joint,  as  the  latter  would 
not  give  certain  sui)port  to  the  suixTiniposod  weight. 

Conditions  lor  which  excisions  are  done  in  early  life  require  amputation  later 
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below  and  then  above.  In  stripping  off  the  periosteum  sever  the  attachments  of 
the  stemo-mastoid,  peetoralis  major,  trapezius,  and  deltoid  muscles,  and  the  attach- 
ment of  the  anterior  layer  of  the  costo-coracoid  membrane.  Next  cut  through  the 
ligaments  of  the  acromio-clavicular  articulation,  superior  and  inferior  acromio- 
clavicular ligaments,  and  the  interarticular  fibro-cartilage,  when  the  acromial  end 
of  the  bone  should  be  raised  and  the  structures  attached  to  its  under  surface 
divided — namely,  the  coraco-clavicular  ligament,  the  subclavius  muscle  with  the 
posterior  layer  of  the  costo-coracoid  membrane,  and  the  costo-clavicuUir  (rhomboid) 
ligament.  Next  detach  the  bone  from  the  opposite  clavicle  and  sternum  by  divid- 
ing the  interclavicular  ligament,  the  anterior  and  posterior  sterno-clavicular 
ligaments,  and  the  interarticular  fil)ro-cartilage.  In  sei)arating  the  clavicle  from 
the  underlying  structures  care  must  be  taken  to  avoid  injuring  the  subclavian 
vessels  and  brachial  pk'xus. 

In  sarcomatous  tumors  of  the  clavicle  there  will  be  found  manv  additional 
vessels,  which  make  the  excision  more  difficult.  If  the  subclavius  niuscle  remain 
intact,  it  may  be  taken  as  a  guide  to  the  subclavian  vessels  which  lie  beneath  it. 

Excision  of  the  shoulder-joint  is  required  for  disease  of  the  joint,  caries  of 
the  head  of  the  humerus,  and  disease  of  the  cartilage.  As  the  glenoid  cavity 
quickly  recovers  after  tlie  head  of  the  bone  is  excised,  the  glenoid  fossa  need  not 
be  removed.  Excision  mav  also  be  necessarv  in  the  treatment  of  injuries  such  as 
compound  fracture  and  gunshot  wounds ;  and  sometimes  the  results  of  injury  or 
disease  require  excision  of  the  head  of  the  humerus.  Ankylosis  of  this  joint 
seldom  demands  excision,  because  the  weight  of  the  arm  causes  fixation  in 
the  best  position, — with  the  arm  at  the  si<le, — and  the  mobility  of  the  scapula 
largely  compensates  for  fixation  in  the  shoulder-joint,  and  the  utility  of  the 
limb  after  excision  may  not  be  any  greater  than  at\er  the  occurrence  of 
ankylosis. 

Excision  of  the  shoulder. — In  excision  of  the  head  of  the  humerus  an  incision 
is  carried  from  the  acromion  j)rocess  for  about  five  inches  down  the  arm  in  the  line 
of  the  humenis.  The  incision  should  be  made  down  to  the  bone,  dividing  in  its 
course  the  skin,  superficial  fascia,  twigs  from  the  acroniio-thoraeic,  anterior  and  pos- 
terior circumflex  vessels,  acromial  branches  of  the  eervieal  plexus  of  nerves,  the  deep 
fascia,  the  fibers  of  the  deltoid  muscle,  and  the  trunk  of  the  anterior  circumflex 
arterj'  and  vein.  The  capsular  ligament  is  oj)ene(l  and  the  supra-spinatus,  infra- 
spinatus, and  teres  minor  muscles  severed  from  their  attachment  to  the  greater 
tuberosity,  and  the  subscapularis  from  the  lesser  tuberosity.  These  museles  should 
be  detached  close  to  their  insertions  into  tlie  tuberosities.  The  long  head  of  the 
biceps  must  be  dissected  from  its  groov(*  and  jnished  to  one  side.  The  coraco- 
humeral  and  capsular  ligaments  are  then  divided  and  the  hea«l  of  the  humerus 
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protruded  from  the  glenoid  cavity  by  carrying  the  arm  in  front  of  the  body  and 
pushing  it  upward.  The  diseased  portion  of  the  bone  can  then  be  removed  with- 
out injury  to  the  posterior  circumflex  vessels  and  circumflex  nerve  and  the  struc- 
tures in  the  axilla.  At  times  it  may  be  necessary  to  detach  the  head  of  the  bone 
from  the  shaft  while  it  remains  in  the  glenoid  cavity.  In  such  cases  a  broad  strip 
of  metal  or  horn  should  be  passed  between  the  neck  of  the  bone  and  the  axillary 
structures,  in  order  to  prevent  injury  to  the  latter. 

Excision  in  the  continuity  of  the  humerus. — In  excising  a  portion  of  the 
shaft  of  the  humerus  the  incision  should  be  made  on  the  outer  aspect  of  the 
arm,  in  the  sulcus  between  the  biceps  in  front  and  the  triceps  behind.  The  skin, 
superficial  fascia,  twigs  of  the  upper  and  lower  cutaneous  branches  of  the 
circumflex  nerve,  twigs  from  the  anterior  and  posterior  circumflex  and  superior 
profunda  vessels,  the  deep  fascia,  and  the  periosteum  will  be  severed.  The  cephalic 
vein  is  avoided.  The  incision  should  be  made  as  long  as  necessary,  but  in  carrjdng 
it  downward,  care  should  be  taken  to  keep  close  to  the  outer  border  of  the  biceps. 
In  the  lower  part  of  the  arm  it  is  necessary  to  avoid  the  musculo-spiral  ner\'e, 
which  lies  between  the  brachialis  anticus  and  su])inator  longus  muscles.  The 
periosteum  should  be  separated  from  the  bone,  and  as  much  as  necessarj"  of  the 
humerus  removed.     There  will  be  but  little  bleeding. 

Excision  of  the  elbow- joint  is  i)erformed  for  disease  of  that  joint,  as  tuber- 
cular arthritis ;  injury,  as  compound  dislocation,  compound  and  comminuted 
fractures  ;  and  the  results  of  disease,  as  ankylosis  in  a  bad  position.  Ankylosis  of 
this  joint  causes  considerable  disability  ;  therefore,  in  treating  disease  of  the  joint 
it  is  most  important  to  preserve  its  mobility. 

Excision  of  the  elbow. — With  the  forearm  pronated  and  slightly  flexed,  a 
longitudinal  incision  about  four  inches  in  length  is  carried  over  the  joint,  the  middle 
of  the  incision  being  directly  over  the  olecranon  i)rocess  of  the  ulna.  The  incision 
severs  the  skin,  superficial  fascia,  twigs  of  the  inferior  external  cutaneous  branch 
of  tlie  musculo-si)iral  nerve,  twigs  of  the  lesser  internal  cutaneous  nerve,  branches  of 
the  inferior  protiuKla,  anastomotica  magna,  interosseous  and  posterior  ulnar  recur- 
rent vessels,  an<l  the  (leej)  fascia.  This  exi)oses  the  tendon  of  the  triceps,  which 
should  be  sj)lit  longitudinally  down  to  the  bone.  The  outer  half  of  the  triceps,  its 
aponeurotic  expansion,  and  the  anconeus  muscle  should  then  be  carefully  pushed 
to  one  side.  The  internal  part  of  the  triceps  should  next  be  lifted.  In  doing  this 
care  must  he  taken  not  to  injure  the  ulnar  nerve,  which  lies  in  the  groove  between 
the  internal  eondvle  of  the  humerus  and  the  olecranon.  The  nerve  is  here 
covered  bv  a  dense  nienihrane,  which  should  he  incised,  when  the  nerve  can  be 
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the  bones  protruded  through  the  wound  by  sharply  flexing  the  forearm  and 
separating  the  periosteum  from  the  bones  with  the  soft  parts  attached.  A  spatula 
may  now  be  passed  between  the  anterior  surfaces  of  the  bones  and  the  structures 
in  front  of  the  elbow-joint,  and  as  nmch  bone  removed  as  is  necessary.  If  pos- 
sible, it  is  advisable  to  remove  only  the  ai'ticulating  surface  of  the  humerus,  the 
olecranon  process  as  low  as  the  coronoid  process,  and  the  head  and  neck  of  the 
radius  above  the  tubercle.  This  will  allow  the  brachialis  anticus  and  biceps 
muscles  to  remain  intact. 

After  this  oj)eration  for  disease  ankylosis  is  likely  to  occur,  consequently  the 
amount  of  bone  removed  must  not  be  too  small,  and  ])assive  motion  should  be 
practised  after  ten  days.  After  excision  fur  injury  a  flail-like  joint  is  a  result  more 
likely  than  ankylosis,  and  the  i)art  must  l)e  kept  stoa<ly  by  a  splint,  which  should 
have  a  hinge  at  the  elbow  so  that  i)assive  motion  may  be  practised  without 
laterally  moving  the  joint.  Passive  motion  should  at  first  consist  merely  of  a 
change  in  the  position  of  the  forearm,  wliicli  should  be  flexed  during  the  day  and 
extended  at  night.  Later,  the  movements  may  be  more  frequently  and  freely 
performed,  and  supination  and  pronation  may  be  practised. 

Excision  of  the  bones  of  the  forearm. — In  excising  the  ulna,  or  a  portion 
thereof,  the  incision  should  be  carried  along  the  posterior  or  subcutaneous  border 
of  the  bone,  between  the  extensor  carpi  ulnaris  and  flexor  carpi  ulnaris.  The 
skin,  superficial  fascia,  a  few  small  vessels  and  nerves,  and  generally  the  posterior 
branch  of  the  internal  cutaneous  nerve  will  be  severed.  After  incising  the  deep 
fascia,  the  periosteum  is  divided  and  se])arated  from  the  bone  as  far  as  necessary, 
carrjnng  with  it  the  soft  parts.  The  inteross(H)us  membrane  is  incised  along  the 
radial  side  of  the  bone.  The  bone  can  then  be  divided  with  bone  forceps  or  with 
a  metacarpal  or  chain  sjiw,  and  removed. 

In  excision  of  the  radius,  or  a  part  of  it,  the  incision  should  be  made  along 
the  outer  side  of  the  bone,  between  the  supinator  longus  and  the  extensor  carpi 
radialis  longior,  taking  advantage  of  the  position  of  the  radial  nerve  in  locating  the 
interval  between  the  tendons  of  the  respective  nuiscK's.  The  skin,  the  sui)erficial 
fascia,  a  few  small  vessels  and  ikm-vcs,  the  deep  fascia,  and  the  periosteum  will 
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compound  dislocation,  or  gunshot  wounds.  If  an  excision  is  performed  for  disease, 
it  is  usually  necessary  to  remove  the  ends  of  the  radius  and  ulna,  the  carpus,  and 
the  bases  of  the  metacarpal  bones,  so  as  to  include  all  diseased  bone.  Total  excision 
of  this  joint,  including  the  carpal  bones  and  the  bases  of  the  metacarpal  bones,  is 
seldom  necessar}\  By  placing  the  part  at  rest  and  improving  the  general  health 
the  disease  may  usually  be  arrested  without  operation  and  a  useful  hand  preserved. 
Passive  motion  of  the  fingers  must  be  practised  early  to  obtain  the  best  possible 
result.  In  excising  the  wrist-joint  two  incisions  should  be  made :  one  along  the 
radius,  extending  from  a  point  about  two  inches  above  the  styloid  process  of  the 
radius  to  the  middle  of  the  metacarpal  bone  of  the  thumb ;  and  another  along 
the  ulna,  from  a  point  about  two  inches  above  the  styloid  process  of  the  ulna  to 
the  middle  of  the  metacarpal  l)one  of  the  little  finger.  The  radial  incision  severs 
the  skin  and  superficial  fascia,  twigs  of  the  musculo-cutaneous  and  radial  nen-es, 
small  branches  of  the  radial  artery,  some  superficial  veins,  and  the  deep  fascia. 
Great  care  must  bo  taken  not  to  injure  the  radial  arterj^,  which  lies  in  front  of  the 
lower  end  of  the  radius  and  upon  the  external  lateral  ligament  of  the  wrist-joint. 
The  radial  incision  passes  between  the  tendons  of  the  extensor  ossis  metacarpi 
pollicis  and  extensor  primi  internodii  pollicis.  The  ulnar  incision  divides  the 
skin  and  superficial  fascia,  twigs  of  the  internal  cutaneous  nerve,  small  cutaneous 
branches  of  the  uhiar  artery,  some  superficial  veins,  and  the  deep  fascia.  The 
tendons  and  soft  parts  are  to  be  carefully  dissected  from  the  posterior  surface. of  the 
carpus,  radius,  and  ulna.  The  radial  artery  is  now  displaced,  and  held  aside  with 
a  retractor.  A  shari)-pointed  bistoury  is  entered  on  each  side  in  front  of  the  radius 
and  ulna,  and  the  soft  parts  sei)arated  from  both  l)ones  l)y  carrying  the  knife 
downward.  As  the  knife  passes  over  the  carpus  it  will  come  in  contact  with  the 
pisiform  bone,  which  lies  on  the  ulnar  side  of  the  forearm  ;  this  bone  should  be 
removed  with  a  pair  of  lK)ne  forcej)s.  The  lateral  lit^aments  are  next  divided,  the 
ulna  and  radius  drawn  out  on  their  resj)ective  sides,  and  the  articulating  surfaces 
removed.  A  l)]unt-j)ointe(l  bistoury  is  used  to  divide  the  dorsal  ligaments  between 
the  two  rows  of  carpal  l)()nes,  and  tlie  u])per  row  is  removed  with  the  sequestrum 
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of  the  middle  and  the  index  finger.  The  deep  fascia  is  cut,  and  care  must  be 
taken  to  avoid  injuring  the  extensor  tendons ;  these  must  be  pushed  to  one  side, 
and  the  periosteum  divided.  If  the  head  of  the  bone  is  to  be  removed,  the  meta- 
carpo-phalangeal  joint  must  be  opened  by  cutting  through  one  of  the  lateral  expan- 
sions of  the  extensor  tendon,  raising  the  tendon,  and  dividing  the  lateral  ligaments 
and  the  transverse  metacarpal  ligament ;  the  bone  is  then  elevated.  The  interosseous 
muscles  must  be  separated  from  the  bone  with  the  periosteum,  and  the  bone  freed 
from  all  surrounding  structures.  As  much  of  the  metacarpal  bone  as  is  diseased 
can  then  be  removed  with  the  forceps.  Care  must  be  taken  not  to  injure  the  deep 
palmar  arch  when  removing  the  structures  from  the  palmar  surface  of  the  bone. 
If  the  entire  bone  be  removed,  the  carpo-metacarpal  ligaments  must  be  severed. 

In  excision  of  the  metacarpal  bone  of  the  thumb  the  incision  should  be 
made  on  the  line  between  the  dorsal  and  palmar  surfaces.  Skin,  fascia?,  branches 
of  the  radial  arterj^  superficial  veins,  and  branches  of  the  radial  nerve  will  be 
severed,  yet  with  care  the  branch  of  the  radial  nerve  supplying  the  outer  side  of 
the  thumb  need  not  be  divided.  The  incision  reaches  the  bone  by  passing  along 
the  palmar  side  of  the  tendon  of  the  extensor  primi  internodii  pollicis.  The 
soft  structures  with  the  periosteum  are  separated  from  the  bone  on  the  palmar 
and  dorsal  surfaces,  and  the  ligaments  of  the  carpo-metacarpal  and  metacarpo- 
phalangeal joints  severed. 

In  excising  the  articulating  surfaces  of  the  phalanges  the  incision  should 
be  made  over  the  dorsal  aspect  of  the  respective  joints  at  the  side  of  the  extensor 
tendon,  and  should  extend  from  the  proximal  side  of  the  joint  to  the  middle  of  the 
phalanx  to  be  removed.  The  incision  is  made  parallel  with  the  extensor  tendon, 
which  is  pushed  to  one  side  as  soon  as  it  has  been  exposed.  The  extensor  tendon 
is  raised,  the  lateral  ligaments  are  severed,  the  ends  of  the  Ijones  are  elevated,  and 
as  much  bone  as  necessary  removed  with  the  bone  forceps. 

In  excising  the  last  phalanx  the  incision  may  be  made  along  the  palmar 
surface  of  the  finger,  or  around  the  end  of  the  finger.  In  the  former  case  the 
soft  parts  are  stripped  from  the  sides  of  the  bone,  and  in  the  latter  from  the  dorsal 
and  palmar  aspects.     The  bone  is  then  grasped  with  the  bone  foreei)s  and  twisted 
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Development  of  the  Bones  of  the  Upper  Extremity. — ^The  time  of  union  of 
the  various  centers  of  ossification  in  the  bones  of  the  body  plays  an  important  part 
in  the  diagnosis  and  treatment  of  the  various  fractures  which  occur.  This  is 
especially  so  when  the  fracture  is  located  near  one  of  the  epiphyseal  ends  of  the 
bone. 

The  clavicle  has  two  centers  of  ossification— one  for  the  shaft,  and  one  for  the 
sternal  end.  Ossification  in  the  shaft  begins  about  the  sixth  week  of  fetal  life. 
The  clavicle  is  the  first  bone  in  the  body  to  show  signs  of  ossification.  About  the 
nineteenth  year  an  epiphysis  appears  at  the  sternal  end,  and  subsequently  unites 
with  the  remainder  of  the  bone. 

The  scapula  has  seven  centers  of  ossification— one  for  the  body,  two  for  the 
coracoid  process,  two  for  the  acromion,  one  for  the  posterior  border,  and  one  for  the 
inferior  angle.  At  birth  the  body  of  the  scapula  is  the  only  part  which  is  ossified. 
The  center  for  the  middle  of  the  coracoid  process  appears  in  the  first  year.  The 
other  centers  appear  in  the  fifteenth  or  sixteenth  year,  when  the  coracoid  process 
joins  the  body  of  the  bone.  These  epiphyses  join  and  unite  with  the  body  of  the 
bone  between  the  twenty-second  and  twenty-fifth  years. 

An  ununited  epiphysis  of  the  acromion  may  be  mistaken  for  an  ununited 
fracture.  The  former  condition  is  recognized  by  the  presence  of  an  ununited 
epiphysis  \\\)Ou  the  uninjured  side  also,  whereas  ununited  fracture  of  the  acromion 
is  almost  invariablv  unilateral. 

The  humerus  has  seven  centers  of  ossification — one  for  the  shaft,  one  for  the 
head,  one  for  the  greater  tuberosity,  one  for  the  capitellum,  one  for  the  internal 
condyle,  one  for  the  trochlea,  and  one  for  the  external  condyle,  and,  generally,  one 
for  the  lesser  tuberosity.  These  centers  appear  at  different  periods,  and  unite, 
as  a  nile,  in  the  reverse  order  of  their  ap])earance.  About  the  fifth  year  the 
centers  for  the  head  and  tuberosities  coalesce ;  the  union  of  this  epiphysis  to  the 
shaft  does  not  take  place,  however,  until  about  the  twentieth  year.  The  centers 
for  the  external  condyle,  cai)itellum,  and  trochlea  coalesce  and  unite  with  the  shaft 
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The  ulna  has  three  centers — one  for  the  shaft  and  coronoid  process,  one  for 
the  olecranon,  and  one  for  the  lower  end.  The  lower  end  unites  to  the  shaft  about 
the  eighteenth  year,  and  the  olecranon  center,  although  it  .does  not  begin  ossifica- 
tion before  the  eighth,  unites  to  the  shaft  about  the  sixteenth  year. 

The  carpal  bones  each  have  but  a  single  center  of  ossification,  and  these 
appear  after  birth,  at  different  periods. 

The  metacarpal  bones  have  two  centers — the  metacarpal  bones  of  the  fingers 
have  a  center  for  the  shaft  and  proximal  end,  and  another  for  the  distal  end  ;  the 
metacarpal  bone  of  the  thumb  has  a  center  for  the  shaft  and  distal  end,  and 
another  for  the  proximal  end.     These  centers  are  united  about  the  twentieth  year. 

Each  phalanx  has  two  centers— one  for  the  shaft  and  distal  end,  the  other  for 
the  proximal  end.     They  unite  about  the  twentieth  year. 


FRACTURES, 

The  treatment  of  fractures  aims :  (1)  To  return  the  parts  to  their  normal 
relations ;  (2)  to  continuously  keep  the  fragments  and  their  ends  steady,  this 
requiring  a  splint,  or  other  stiff'  dressing,  which  extends  throughout  the  length  of 
the  fragments  and  beyond  joints  moved  by  muscles  attached  to  the  fragments ; 
(3)  to  retain  the  function  of  joints  or  tendons  in  close  proximity  by  passive  move- 
ment practised  as  soon  as  union  is  sufficiently  firm. 

Fracture  of  the  clavicle  is  very  freciuent  because  it  holds  an  exposed  position 
and  is  the  only  bony  connection  between  the  upper  extremity  and  the  trunk.  As 
about  one-half  of  these  fractures  occur  in  children  under  five  years  of  age,  green- 
stick  fracture  of  this  bone  is  common.  In  this  form  of  fracture  there  mav  be  little 
displacement,  and  the  true  condition  may  not  be  detected  until  callus  forms  and 
a  swelling  is  produced.  If  a  child  has  fallen  and  cries  constantly,  the  clavicle 
should  be  carefully  examined. 

In  comminuted  fracture  of  the  clavicle  there  is  danger  that  the  subclavian 
vein,  subclavian  artery,  or  brachial  j)lexus  may  be  injured.  These  structures  are 
protected  by  the  inteiTening  subclavius  nuisele  and  prevertel)ral  fascia,  and  there- 
fore this  complication  is  rare.  If  the  vein  (►r  the  art(Ty  be  torn,  the  blood  gravi- 
tates to  the  axilla  through  its  apex,  and  the  resulting  condition  is  a  traumatic 
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Fractures  of  the  clavicle  generally  occur  near  the  outer  end  of  the  middle 
third.  The  reasons  for  the  greater  frequency  of  fractures  in  this  position  are  that 
the  bone  at  this  situation  is  smaller  and  consequently  weaker,  and  begins  to  bend 
forward  and  derives  less  support  from  the  muscles  and  ligaments.  The  deformity 
in  fracture  of  the  middle  third  of  the.  clavicle  is  displacement  of  the  inner  frag- 
ment upward,  and  of  the  outer  fragment  downward  and  inward.  The  inner 
fragment  is  drawn  upward  by  the  sterno-cleido-mastoid.  The  outer  fragment  is 
drawn  doTVTiward  by  the  weight  of  the  arm  and  shoulder ;  downward  and  inward 
by  the  pectoralis  major,  the  pectoralis  minor,  and  the  latissimus  dorsi ;  inward  by 
the  subclavius,  trapezius,  and  rhomboidei  muscles. 

In  displacement  of  the  inner  fragment  upward  the  action  of  the  sterno-cleido- 
mastoid  is  antagonized  by  the  rhomboid  ligament,  the  clavicular  portion  of  the 
pectoralis  major,  and  the  inner  fibers  of  the  subclavius  muscle. 

The  clavicular  fibers  of  the  trapezius  antagonize  the  downward  displacement 
of  the  outer  fragment,  and  the  serratus  magnus  its  inward  displacement. 

Fractures  of  the  scapula  are  uncommon,  only  one  per  cent,  of  all  fractures 
occurring  in  this  bone.  This  is  due  to  the  free  mobility  of  the  bone  and  to  its  pro- 
tection by  overlying  muscles.  Fractures  may  involve  any  portion  of  the  bone. 
They  are  usually  produced  by  direct  violence,  but  may  be  caused  by  muscular 
action  or  by  indirect  violence,  as  a  fall  upon  the  arm.  Fractures  of  the  body  of 
the  scapula  not  involving  the  spine  of  the  bone  are  detected  with  difficulty,  because 
of  the  thickness  of  the  overlying  muscles ;  whereas  those  of  the  spine  and  acro- 
mion are  readily  detected  because  of  their  superficial  position.  Fracture  of  the 
anatomic  neck  of  tlie  scapula,  which  is  external  to  the  coracoid  process,  is  so  rare 
that  but  one  case  has  been  recorded.  This  condition  simulates  subglenoid  dislo- 
cation, in  that  the  arm  is  lengthened  as  the  arm  and  glenoid  cavity  drop  down- 
ward. It  is  readily  differentiated  from  subglenoid  dislocation  by  raising  the  arm, 
when  crepitus  may  perhaps  be  elicited.  As  soon  as  support  of  the  arm  is  with- 
drawn, the  arm  again  lengthens.  In  fracture  of  the  anatomic  neck  of  the  scapula, 
injury  of  or  j)re8sure  upon  the  axillary  vessels  and  brachial  plexus  is  almost  certain 
to  occur.  In  fracture  of  the  surgical  neck  of  the  scajnila  the  glenoid  cavity  and  arm 
are  prevented  from  dropping  downward  by  the  attachment  of  the  coracoid  process 
to  the  clavicle  by  the  coraco-acromial  ligament,  unless  the  latter  is  torn.    Fractures 
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They  may  occur  through  any  of  the  various  divisions  of  the  bone,  as  the  ana- 
tomic neck,  the  tuberosities,  the  surgical  neck,  the  middle  third  of  the  shaft,  the 
external  or  internal  condyle,  the  shaft  immediately  above  the  condyles  and 
between  the  condyles.  Separation  of  the  epiphysis  may  occur  at  either  extremity 
of  the  bone. 

In  fracture  of  the  anatomic  neck  there  is  often  little,  if  any,  deformity  and 
displacement,  owing  to  the  fact  that  the  break  is  largely  within  the  capsule  of  the 
joint.  As  such  fractures  are  usually  due  to  indirect  violence,  the  head  of  the  bone 
may  be  forced  into  the  cancellous  tissue  of  the  lower  fragment  and  an  impacted 
fracture  result. 

In  fracture  through  the  greater  tuberosity  the  antero-posterior  diameter  of  the 
shoulder-joint  is  increased,  and  a  sulcus  exists  between  the  front  of  the  joint  and 
the  fragment.  The  rotundity  of  the  sliouldor  is  altered  but  not  lost.  The  frag- 
ment is  drawn  upward  and  backward  by  the  action  of  the  supra-spinatus,  infra- 
spinatus, and  teres  minor  muscles,  which  are  inserted  into  the  greater  tuberosity. 

In  fracture  of  the  surgical  neck  the  line  of  the  break  is  below  the  tuberosities, 
and  above  the  insertion  of  the  teres  major  and  latissimus  dorsi.  The  upper  frag- 
ment is  rotated  outward  and  sli<^htlv  abducted  bv  the  action  of  the  muscles 
attached  to  the  greater  tuberosity.  The  lower  fragment  is  drawn  upward  toward 
the  axilla  by  the  biceps,  triceps,  coraco-l>rachialis,  and  deltoid  ;  and  inward  by  the 
pectoralis  major,  teres  major,  and  latissimus  dorsi  muscles.  Marked  displacement 
of  the  lower  fragment  is  prevented  bj'*  the  long  head  of  the  bice])s  in  front  and  the 
long  head  of  the  triceps  behind. 

In  jx^rsons  under  twenty  years  of  age  epiphyseal  fracture  is  more  likely  to 
occur  than  fracture  of  the  surgical  neck  of  the  humerus,  and  as  the  length  of  the 
bone  is  chiefly  derived  through  growth  of  tliis  upper  e})i])hyseal  cartilage,  consider- 
able shortening  is  likely  to  result. 

In  fractures  of  the  shaft  of  ihe  humerus  tlic  dis])lacement  will  dcj)end  upon  the 
location  of  the  fracture.  If  it  be  above  the  insertion  of  the  deltoid  and  l)elow 
the  insertion  of  the  pectoralis  major,  the  upper  fragment  will  be  drawn  inward  by 
this  latter  muscle  as  well  as  bv  the  teres  major  and  latissimus  dorsi.  The  lower 
fragment  will  ]>e  drawn  directly  upward  and  external  to  the  u])p(T  fragment  by  the 
action  of  the  deltoid,  and,  in<lirectly,  by  the  bleeps  and  tricej)S  and  the  eoraco- 
brachialis  muscles.      If  the   fraeture   be   inmu'diatelv  below  the  insertion  of  tlu? 
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When  the  lower  part  of  the  shaft  of  the  humerus  is  broken,  there  is  but  little 
displacement,  because  of  the  broad  attachment  of  the  brachialis  anticus  in  fix)nt 
and  the  counterbalancing  influence  of  the  triceps  behind. 

In  »upra-condyloid  fracture  the  displacement  is  similar  to  that  of  a  backward 
dislocation  of  both  bones  of  the  forearm.  The  upper  fragment  overrides  the  lower, 
and  the  latter  is  displaced  backward  by  the  action  of  the  brachialis  anticus  and 
biceps,  and  upward  by  the  biceps  and  the  triceps.  The  brachialis  anticus  and 
biceps,  by  flexing  the  elbow-joint,  tilt  the  lower  fragment  backward. 

Fractures  of  the  condyles  are  not  very  frequent.  They  may  or  may  not  be 
associated  with  an  intercondyloid  fracture.  The  main  deformity  is  a  widening  of 
the  elbow-joint,  with  downward  displacement  of  the  condyle. 

In  intercondyloid  fracture  the  deformity  is  widening  of  the  joint  and  inward 
displacement  of  the  olecranon. 

After  fracture  of  the  condyles  there  is  not  infrequently  seen  an  inward  deflec- 
tion of  the  bones  of  the  forearm  at  the  elbow.  In  the  normal  condition,  wdth  the 
forearm  extended  and  supinated,  the  radius  and  ulna  form  an  obtuse  angle  with 
the  humerus,  so  that  when  the  arm  lies  at  the  side  of  the  body,  the  hand  projects 
away  from  the  median  line  of  the  body.  By  an  upward  displacement  of  the 
inner  condyle,  or  a  downward  of  the  outer,  tliis  angle  may  be  lost,  and  the  so- 
called  **  gun-stock  deformity,"  described  by  Allis,  is  then  produced. 

In  fractures  of  the  upper  end  of  the  humerus — i.  e.,  of  the  surgical  or  ana- 
tomic neck — the  circumflex  nerve  may  be  injured,  in  fracture  of  the  shaft  the 
museulo-spiral  nerve,  and  in  fracture  of  the  internal  condyle  the  ulnar  nerve. 
When  the  symptoms  of  nen^e  injury  appear  shortly  after  or  at  the  time  of  the 
occurrence  of  tlie  fracture,  tlioy  are  caused  by  laceration  or  pressure  by  a  frag- 
ment ;  but  if  they  develop  late,  they  are  the  result  of  pressure  by  callus.  The 
character  of  the  synii)to]n.s  presented  depends  upon  the  amount  of  preasure  exerted. 
Moderate  pressure  irritates  the  nerve,  and  causes  tingling  and  pain  in  the  area  of 
distribution  of  its  sensory  branches,  and  spasm  of  the  muscles  supplied  by  its  motor 
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bre\4or,  extensor  communis  digitorum,  extensor  minimi  digiti,  extensor  carpi 
ulnaris,  supinator  brevis,  extensor  ossis  metacarpi  poUicis,  extensor  longus  pollicis, 
extensor  brevis  ix)llicis,  and  extensor  indicis.  Paralysis  of  the  triceps  is  unlikely 
because  of  the  high  origin  of  the  branches  to  that  muscle.  The  condition  which 
results  from  paralysis  of  the  musculo-spiral  nerve  is  knoAvn  as  "  wrist-drop."  The 
hand  is  pronated  and  the  wrist  and  fingers  flexed.  IjOss  of  opposition  from  the 
extensors,  which  steady  the  fingers  during  flexion,  causes  loss  of  power  in  grasping 
objects. 

When  the  ulnar  neiTe  is  affected,  tliere  is  pain  or  anesthesia  in  the  ulnar  side 
of  the  forearm  and  hand,  in  the  little  finger  and  ulnar  half  of  the  ring  finger,  and 
there  is  spasm  or  paralysis  of  the  flexor  car])i  ulnaris,  ulnar  side  of  the  flexor 
profundus  digitorum,  the  palmaris  ])revis,  short  muscles  of  the  little  finger,  two 
ulnar  lumbricales,  interossci,  adductor  i)ollicis,  and  inner  liead  of  tlie  flexor  brevis 
pollicis.  Paralysis  of  the  interosvSei  unbalances  the  state  of  equilibrium  existing 
between  the  flexors  and  extensors,  and  as  a  result  the  first  ])halanges  are  extended 
and  the  distal  phalanges  partially  flexed.  This  produces  a  "  clawed  haiuly''  or 
*^  main  en  griffe.''^  Power  of  flexion  of  the  little  and  ring  fingers  is  lost,  and 
power  of  movement  of  the  thumb  is  much  diminished. 

Fracture  of  the  radius. — The  radius  usually  sustains  fracture  about  the 
lower  one-third,  where  it  occurs  much  more  freciuently  than  in  the  middle  or 
upper  one-third. 

In  fracture  of  the  head  or  neck  of  the  radius  the  lower  fragment  is  carried 
upward  and  forward  ])y  the  bicei)s,  which  is  inserted  into  the  tuberosity.  Many 
surgeons  and  anatomists  claim  that  it  is  im])ossi])le  to  have  a  fracture  of  the  neck 
of  the  radius,  unless  it  be  complicated  by  some  other  fracture  or  a  dislocation. 
The  author  has  ja-oved  by  X-ray  i^hotography  and  subsequent  operation  that 
simple  fracture  of  the  neck  of  the  radius  does  occur. 

Fracture  of  the  radius  may  occur  between  tlie  inseilion  of  the  biceps  and  tliat 
of  the  pronator  radii  teres,  although  such  a  fracture  is  very  rare.  The  ui>per  frag- 
ment would  be  strongly  supinated  by  the  action  of  the  bicei)S  and  the  supinator 
brevis,  and  tlie  lower  would  be  pronated  and  a{>j)roximated  toward  the  ulna  by  the 
pronator  radii  teres  and  the  i)ronator  quadratus.     As  the  two  strong  suj)inators, 
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known  as  the  "  silver-fork  deformity."  The  displacement  of  the  fragments  is 
partly  due  to  the  extensors  of  the  wrist  and  fingers.  The  hand  is  carried  to  the 
radial  side  by  the  supinator  longus,  the  extensores  carpi  radialis  longior  and 
brevior,  and  the  extensors  of  the  thumb,  they  being  rendered  tense  by  the  displace- 
ment of  the  lower  fragment. 

The  ulna  may  be  fractured  at  any  point.  As  a  rule,  fracture  of  the  ulna  is 
caused  by  direct  violence,  and  for  this  reason  there  is  no  uniform  displacement  of 
the  fragments,  as  this  must  vary  with  the  angle  of  impact  at  which  the  breaking 
force  operates.  If  there  be  any  usual  direction  for  displacement  of  the  fragments, 
it  is  probable  that  the  lower  fragment  would  be  drawn  toward  the  radius  by  the 
action  of  the  pronator  quadratus.  The  upper  fragment  can  only  be  displaced  to 
any  extent  backward  or  forward,  because  of  its  connection  with  the  humerus  at 
the  elbow-joint. 

Fracture  of  the  coronoid  jrrocess  is  exceedingly  rare.  If  it  should  occur,  the 
process  will  probably  be  drawn  upward  by  the  brachialis  anticus,  which  is 
attached  to  its  base.  As  the  coronoid  process  forms  the  anterior  wall  of  the  greater 
sigmoid  cavity  of  the  ulna,  this  fracture  is  usually  associated  with  a  backward 
dislocation  of  either  this  bone  alone  or  of  both  the  radius  and  ulna. 

In  fracture  of  the  olecranon  process  the  displacement  of  the  upper  fragment  is 
always  upward,  and  is  determined  by  the  action  of  the  triceps.  The  extent  of  the 
displacement  depends  uj)on  the  degree  of  the  breaking  force  and  upon  the  extent 
of  the  rupture  of  the  ligaments  which  surround  the  elbow-joint.  If  the  forearm 
l)e  markedly  flexed  at  the  time  the  fracture  occurs,  it  is  probable  that  the 
ulna  will  be  dislocated  forward  by  the  action  of  the  biceps  and  the  brachialis 
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The  displacement  in  fractures  of  the  phalanges  is  never  very  great.  When 
present  it  is  usually  transverse  and  due  to  the  direction  of  the  breaking  force.  If 
the  line  of  fracture  be  oblique,  there  may  be  some  overlapping. 


AMPUTATIONS. 

In  amputations  the  following  considerations  should  be  borne  in  mind : 
(1)  Save  the  patient's  life.  (2)  01)tain  a  useful  stumj).  (3)  Secure  a  sufficient 
and  healthy  cutaneous  covering  for  the  end  of  the  stump,  with  little  redundant 
muscular  tissue  therein.  All  tendons  are  cut  even  with  the  end  of  the  bone 
or  bones  and  not  drawn  out,  as  it  is  desirable  that  thev  adhere  to  the  cica- 
tricial  tissue  and  add  to  the  mobility  of  the  stump.  Large  nerves  should  be 
gently  drawn  out  and  severed  on  a  level  with  the  end  of  the  bone,  so  that  they 
will  retract  within  their  sheaths  and  the  bulbs,  or  false  neuromata,  which  form 
upon  their  cut  ends  will  not  ])e  included  in  the  cicatrix  and  cause  a  painful  stum]). 

(4)  The  flaps  should  usually  be  made  by  dissection,  and  be  of  sufficient  length  to 
avoid  the  formation  of  a  conic  stump   and  allow  free  mobility  of  the   stump. 

(5)  The  resulting  scar  should  not  be  in  the  middle  of  the  end  of  the  stump, 
because  pressure  upon  the  scar  causes  pain,  and  usefulness  of  the  member  will  be 
thereby  lessened.  In  the  thigh  and  leg  it  should  be  situated  posteriorly  ;  this 
result  is  secured  by  making  a  long  anterior  and  a  short  posterior  flap.  In  this 
location  the  greater  contraction  of  the  muscles  divided  ujx)n  the  dorsal  aspect 
tends  to  retract  the  sair  still  further  f)Osteriorly.  At  the  wrist  or  ankle  or  in  the 
foot  a  palmar  or  plantar  flap  is  desira])le,  as  it  is  best  adai)te(l  for  bearing  pressure. 

(6)  It  is  well  to  save  as  much  of  the  limb  as  can  be  retained  with  safety  and 
future  utility,  as  the  danger  of  the  operation  increases  with  the  length  of 
the  limb  removed.  (7)  A  deformed  and  ugly  living  appendage  is  likely  to  be  of 
greater  utility  than  the  best  artificial  one.     After  the  operation  is  comj>leted,  the 
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Of  the  various  methods  of  amputation  which  have  been  adopted,  only  those 

which  have  proven  most  satisfactory  to  the  author  will  be  described. 

The  methods  of  amputation  adopted  by  the  author  include  the  following  : 

The   circular,   the   modified   circular,   the   flap,   Teale's,   Spence's,   Lister's,   and 
the  oval. 

The  method  adapted  to  any  operation  depends  \x\yon  the  position,  conforma- 
tion, and  anatomy  of  the  part  to  be  amputated  and  upon  the  condition  of  the 
tissues  in  that  locality.  No  one  method  is  expedient  in  all  locations ;  for  while  in 
one  place  the  circular  method  gives  good  results,  better  results  are  obtained  in  other 
situations  by  one  of  the  flap  methods. 

The  circular  method. — In  the  original  circular  method  the  bone  and  all  other 
tissues  were  divided  at  the  same  level.  At  present  in  this  method  three  incisions 
are  made.  The  first  incision  divides  skin  and  superficial  fascia  and  separates  the 
superficial  from  the  deep  fascii^e ;  in  this  manner  a  cuff"  of  skin  and  superficial 
fascia  equal  in  length  to  one-half  of  the  diameter  of  the  limb  is  dissected  up  and 
everted  and  rolled  up  as  high  as  possible.  The  second  incision  divides  the  deep 
fascia  and  underlying  tissues  at  the  level  of  the  attachment  of  the  cuff  of  skin 
and  superficial  fascia  ;  and  the  third  divides  the  bone  as  high  as  possible  while  the 
soft  tissues  are  retracted.  The  resulting  wound  is  in  the  form  of  a  pit  with  the 
sawed  end  of  lx)ne  at  the  lK)ttom  ;  in  this  way  the  danger  of  a  resulting  conic 
stump  is  eliminated.  The  advantages  of  the  circular  method  are  that  in  a  fleshy 
limb  it  avoids  a  redundance  of  useless  muscular  tissue  in  the  stump.  All  the 
vessels  are  divided  transverselv,  contract  and  retract  well,  while  unnecessarv  hemor- 
rhage  is  avoided.  The  sui'face  of  the  wound  is  smaller  than  in  other  methods ; 
for  this  reason  union  occurs  more  promptly  and  the  resulting  cicatrix  is  smaller. 
The  disadvantages  are  that  the  cicatrix  extends  across  the  middle  of  the  end  of 
the  stump  and  is  adherent  to  the  l)0ne.  This  is  likely  to  cause  a  tender  stump,  and 
in  the  lower  extremity  will  l)e  a  great  disadvantage,  as  the  patient  can  not  bear 
any  weight  u]M>n  the  stuni]>.  As  the  corners  of  the  stump  wound  are  always 
jmckered,  the  edges  of  skin  do  not  lie  in  aj)position  and  union  does  not,  therefore, 
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level.  This  method  differs  from  the  circular  method  only  in  having  two  small 
flaps  of  skin  and  superficial  fascia  and  a  short  sleeve  of  skin  and  superficial  fascia 
instead  of  a  long  sleeve  of  skin  and  superficial  fascia  to  cover  the  stump.  The 
circular  method  is  well  adapted  to  amputations  of  the  arm,  where  the  part  does 
not  taper  from  above  downward.  Where  the  part  tapers,  as  in  a  muscular  fore- 
arm or  calf  of  the  leg,  the  modified  circular  is  best.  Both  the  circular  and 
modified  circular  methods  are  well  adapted  to  amputation  of  the  arm  and  fore- 
arm where  a  scar  across  the  middle  of  the  end  of  tlie  stump  is  not  of  serious  dis- 
advantage.    These  two  methods  give  the  longest  possible  stump. 

The  flap  method. — The  flaps  are  made  by  cutting  from  without  inward  (dis- 
section), or  from  within  outward  (transfixion).  The  flaj)  furthest  from  the  main 
vessel  is  usually  made  first.  The  advantages  of  tliis  method  are  tlie  following  : 
It  is  more  easily  and  readily  performed  than  the  circular  method  ;  it  gives  a 
thicker  cushion  for  the  stump,  as  the  muscular  tissue  of  the  flaps  disappears  while 
some  fibrous  tissue  of  the  muscles  remains.  The  disadvantages  are  thu  following: 
Many  of  the  blood-vessels  of  the  i)art  are  divided  oblicjuely  and  do  not  contract 
and  retract  well,  and  in  ligaturing  them  it  is  necessary  to  exercise  more  care  in 
order  that  the  vessels  mav  l)e  ticnl  entirulv  above  where  tliev  have  been  severed  ; 
on  account  of  the  irregular  contraction  of  the  various  muscles  divided,  the  stump 
may  be  irregular  ;  the  surface  of  the  wound  is  larger  than  in  the  circular  method, 
and  veiy  thick  muscular  fiaps  are  in  themselves  a  disadvantage.  The  transfixion 
method  of  making  flaps  is  more  rapid  than  the  method  by  dissection,  but  the  skin 
is  divided  in  an  uneven  line  and  the  fla]>s  are  likely  to  ]>e  too  thick. 

The  first  objection  can  be  avoided  ])v  dividing  tlie  skin  and  superficial  fascia 
by  dissection  'and  then  dividing  the  nuiscles,  deep  fascia,  vessels,  and  nerves  by 
transfixion. 

The  dissection  method  of  making  flaps  requires  more  time,  but  the  skin  is 
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The  advantages  of  this  method  are  the  following :  The  bone  is  well  covered,  the 
wound  is  in  a  position  to  allow  free  drainage,  the  cicatrix  is  not  upon  the  end  of 
the  stump  and  hence  is  not  likely  to  cause  pain  from  pressure  produced  by  an 
artificial  limb.  The  chief  disadvantages  are  as  follows :  The  great  length  of  one 
of  the  flaps  necessitates  a  very  high  amputation ;  the  operation  requires  much 
time,  as  the  flaps  must  be  accurately  outlined ;  the  doubling  of  the  long  flap  by 
pressure  upon  the  vessels  may  impair  its  nutrition ;  in  malignant  disease  recur- 
rence often  takes  place  in  one  of  the  flaps  on  account  of  its  length,  which  makes  it 
more  difficult  to  avoid  including  involved  tissue ;  in  injury  of  the  soft  parts  an 
unnecessarily  high  amputation  is  required  to  secure  good  flaps ;  if  the  flaps  fail  to 
unite  by  first  intention,  the  sagging  of  the  long  flap  prolongs  recovery  by  increas- 
ing the  space  to  be  filled  by  granulation  tissue ;  the  area  of  the  wound  is  extensive, 
and  too  much  bone  is  sacrificed. 

In  Spence's  method  a  long  anterior  and  a  short  posterior  flap  are  made.  The 
long  flap  is  not  so  long,  and  the  short  flap  is  longer  than  in  Teale's  method,  and 
the  tissues  are  cut  obliquely  from  without  inward  to  the  bone.  The  soft  parts  are 
retracted  from  the  bone,  which  is  sawed  two  inches  above  the  bases  of  the  flaps. 
This  method  is  best  adapted  to  the  lower  third  of  the  thigh  and  to  a  veiy^  muscular 
limb.  The  advantages  are  :  That  the  long  flap  is  not  doubled  upon  itself ;  that  if 
union  by  fii'st  intention  does  not  occur,  there  is  not  much  tendency  to  separation 
of  the  flaps  and  the  wound  is  more  manageable ;  that  a  good  covering  is  afforded 
for  the  stump,  and  that  the  cicatrix  is  not  upon  the  center  of  the  end  of  the  stump. 

In  Lister's  method  a  long  anterior  flap,  equal  in  length  to  two-thirds  of  the 
diameter  of  the  liml),  and  a  short  posterior  flap,  equal  in  length  to  one-half  of  that 
of  the  anterior  flaj),  are  made.  The  flaps  are  procured  by  dissection,  and  are 
chiefly  comi)osed  of  skin  and  superficial  fascia — although  some  deep  fascia  and 
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The  oval  method  is  similar  to  the  circular,  except  that  it  has  a  longitudinal 
incision  at  one  side.  When  this  cut  is  very  long,  the  incision  is  said  to  be  racket- 
shaped.     This  method  is  best  adapted  to  amputation  of  the  fingers  and  toes. 

Amputation  of  the  phalanges. — Phalanges  are  usually  amputated  because  of 
injury,  or  the  results  of  whitlow  or  felon.  The  base  of  the  phalanx  may  not  be 
affected  by  necrosis,  as  the  periosteum  is  protected  by  the  insertions  of  the  flexor 
and  extensor  tendons.  In  removing  a  j)ortion  of  the  finger  through  the  continuity 
of  the  phalanx,  two  oval  flaps — one  anterior  and  one  posterior — are  made.  The 
palmar  flap  is  the  longer,  in  order  to  preserve  as  much  as  possible  acute  tactile 
sense  for  the  end  of  the  stump.  The  stiTictures  divided  will  depend  upon  the 
distance  of  the  incision  from  the  metacarpal  bone  and  the  finger  amputated. 
In  these  amputations  the  skin  and  superficial  fascia,  with  the  collateral  digital 
arteries,  which  receive  blood  from  both  the  radial  and  ulnar  arteries,  will  be 
divided.  Tlie  neiTes  severed  in  the  amputations  are,  in  the  case  of  the  little  finger, 
branches  of  the  ulnar  nerv^e  ;  of  the  ring  finger,  branches  of  the  ulnar,  median, 
and  radial  nen'es ;  of  the  middle  and  index  fingers  and  thumb,  branches  of  the 
median  and  radial  nerves. 

In  amputation  through  the  last  phalanx  no  tendons  will  be  divided.  In 
amputations  of  the  distal  phalanges  of  the  fingers,  the  tendons  of  the  extensor 
communis  digitorum  and  flexor  profundus  digitorum  are  divided.  When  ampu- 
tating the  second  i)halanx  of  the  fingers,  the  tendons  of  the  flexor  sublimis  and 
flexor  profundus  digitomm  and  extensor  communis  digitorum  are  severed.  In 
amputations  of  the  first  phalanx  of  the  thumb,  the  tendons  of  the  extensor  primi 
internodii  ix)llicis,  extensor  secundi  internodii  pollicis,  flexor  longus  pollicis,  and 
of  the  short  muscles  of  the  thumb  are  divided.  In  amputating  the  second 
phalanx  of  the  thumb,  the  tendons  of  the  flexor  longus  pollicis  and  extensor 
secundi    internodii   pollicis   are   severed ;    in  amjmtating   the  proximal    phalanx 
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Disarticulation  of  the  four  metacarpal  bones  of  the  fingers. — In  disarticu- 
lating these  bones  from  the  carpus  by  transfixion  the  point  of  the  knife  is  inserted 
at  the  junction  of  the  metacarpal  bone  of  the  little  finger  with  the  carpus,  pushed 
through  the  soft  parts  of  the  palm  of  the  hand  close  to  the  bones,  and  brought 
out  in  the  fleshy  tissue  between  the  thumb  and  index  finger.  The  knife  is  then 
carried  downward  and  forward  (away  from  the  bones),  cutting  through  the  flexor 
brevis  minimi  digiti,  opponens  minimi  digiti,  abductor  minimi  digiti,  adductor 
pollicis,  palmaris  brevis  and  lumbricalcs  muscles,  the  tendons  of  the  flexor  sub- 
limis  digitorum  and  flexor  profundus  digitorum,  the  profunda  branch  of  the  ulnar 
artery  and  nerve,  the  deep  palmar  arch,  the  digital  arteries  and  ner^'es,  the  deep 
and  superficial  palmar  fascia),  and  the  skin.  The  hand  is  then  pronated,  and  a 
semicircular  incision,  with  the  convexity  downward,  carried  across  the  dorsal 
surface  joining  the  two  ends  of  the  palmar  incision.  The  dorsal  incision  divides 
the  skin  and  superficial  fascia,  some  of  the  radicles  of  the  radial,  anterior  and 
posterior  ulnar  veins,  branches  of  the  radial  and  ulnar  nerves,  the  deep  fascia,  the 
tendons  of  the  extensor  carpi  ulnaris,  extensor  minimi  digiti,  extensor  communis 
digitorum,  extensor  indicis,  the  synovial  sheaths  of  the  tendons,  the  dorsiil  inter- 
osseous arteries,  and  the  dorsalis  indicis.  These  two  flaps  are  then  dissecte<l 
upward  until  the  articulation  is  reached.  The  metacarpal  bones  should  be  disar- 
ticulated, beginning  on  the  palmar  surface.  The  capsular,  palmar,  dorsal,  and 
interosseous  ligaments  are  severed  and  the  hand  removed.  The  sheaths  of  the 
flexor  and  extensor  tendons  should  be  sutured,  there  being  less  liability  of  infection 
traveling  along  them  than  if  they  were  allowed  to  remain  open. 

Amputation  of  the  thumb  at  the  carpo-metacarpal  articulation.  —  In 
amputating  the  thumb  at  the  carpo-metacarpal  articulation  the  incision  should  be 
made  along  the  junction  of  the  dorsal  and  ])almar  integument  and  around  the  base 
of  the  proximal  phalanx.     The  ))roximal  extremity  of  the  incision  commences  over 
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usually  performed  after  injuries,  and  not  when  the  wrist  or  carpal  joints  are 
diseased,  because  then  the  inferior  radio-ulnar  joint  is  affected  and  these  move- 
ments would  necessarily  be  lost.  This  amputation  is  peribnned  by  making 
anterior  and  posterior  semilunar  flaps,  with  their  convexity  downward.  The 
anterior  incision  extends  from  one  styloid  process  to  the  other,  and  passes  through 
the  skin,  superficial  fascia  with  its  small  nerves,  arteries,  and  veins,  the  deep 
fascia,  and  the  following  structures  in  the  order  named  from  the  ulnar  to  the 
radial  side :  The  tendon  of  the  flexor  carpi  ulnaris,  the  ulnar  ner\^e,  ulnar  artery 
and  its  vense  comites,  the  four  tendons  of  the  flexor  sublimis  digitoi-um,  the  four 
tendons  of  the  flexor  profundus  digitorum,  the  palmaris  longus,  the  median  ner^■e 
and  artery,  the  flexor  longus  pollicis,  the  tendon  of  the  flexor  carpi  radialis,  and 
the  superficialis  volae  artery. 

The  posterior  incision  divides  the  following  structures :  Skin,  superficial 
fascia,  branches  of  the  radial  and  ulnar  vessels  and  nerves,  the  radial,  anterior, 
and  posterior  ulnar  veins,  the  ix)sterior  carpal  branch  of  the  ulnar  artery,  the 
tendons  of  the  extensor  carj)i  ulnaris,  extensor  minimi  digiti,  extensor  communis 
digitorum,  extensor  indicis,  extensores  carpi  radialis  l)revior  and  longior,  extensor 
secundi  internodii  pollicis,  extensor  primi  internodii  pollicis,  extensor  ossis  meta- 
carpi  pollicis,  the  radial  artery  and  its  vente  comites,  the  anterior  interosseous 
arter}',  the  posterior  interosseous  artery  and  nerve,  the  anterior,  ])osterior,  external 
lateral,  and  internal  lateral  ligaments. 

The  principal  arteries  to  be  ligated  are  the  radial  and  ulnar.  The  radial 
will  be  found  on  the  radial  side  of  the  forearm,  on  the  external  lateral  ligament 
of  the  wrist-joint  just  below  the  styloid  proeeas  of  tin?  radius.  The  ulnar  ailery 
will  be  found  on  the  anterior  aspect  of  the  forearm,  just  internal  to  the  tendon 
of  the  flexor  carj^i  ulnaris,  and  external  to  the  tendons  of  the  flexor  sublimis 
digitorum. 

Amputation  at  the  middle  of  the  forearm. — This  operation  is  generally  per- 
formed by  the  antero-posterior  flap  method.  The  anterior  incision  is  semilunar, 
with  its  convexity  downwanl,  passes  from  one  border  of  the  forearm  to  the  other, 
and  divides  skin,  superficial  fascia,  the  ra<lial,  median,  and  anterior  ulnar  veins, 
the  anterior  branch  of  the  nmscnlo-entaneous  nerve,  the  anterior  branch  of  the 
internal  cutaneous  nerve,  cutaneous  l)ranc-lies  of  the  ra<lial  and  ulnar  arteries,  the 
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external  cutaneous  branch  of  the  musculo-spiral  nerve,  the  posterior  branch  of  the 
musculo-cutaneous  nerv^e,  cutaneous  branches  of  the  radial  and  ulnar  arteries,  the 
deep  fascia,  the  extensor  carpi  ulnaris,  extensor  minimi  digiti,  extensor  communis 
digitonim,  extensores  carpi  radialis  longior  and  brevior,  extensores  primi  and 
secundi  internodii  pollicis,  extensor  ossis  metacarpi  pollicis,  and  the  posterior 
interosseous  vessels  and  nerve.  The  interosseous  membrane  and  the  anterior 
interosseous  vessels  and  nerve  are  divided.  The  bones  should  then  be  sawed, 
and  the  main  vessels  ligated.  These  will  be  the  radial  arterj^  which  will  be 
found  between  the  pronator  radii  teres  and  supinator  longus  muscles ;  the  ulnar 
artery,  between  the  flexor  carpi  ulnaris,  the  flexores  sublimis  and  profundus 
digitorum  ;  the  anterior  interosseous  arterj',  on  the  anterior  surface  of  the  inter- 
osseous membrane ;  and  the  posterior  interosseous  artery,  between  the  superficial 
and  deep  extensors. 

Amputation  at  the  elbow-joint. — The  most  satisfactory  method  for  per- 
forming this  operation  is  by  transfixion.  The  knife  should  be  introduced  about 
three-quarters  of  an  inch  below  the  internal  condyle  of  the  humerus,  with  the 
forearm  supinated  and  sliglitly  flexed.  The  object  in  flexing  the  forearm  is  to 
relax  the  anterior  ligament  so  that  it  can  be  transfixed  when  the  knife  passes 
over  the  joint.  The  point  of  the  knife  should  emerge  from  the  radial  side  of  the 
foreann  the  same  distance  below  the  external  condvle.  The  knife  should  then  be 
carried  down  the  forearm  for  about  four  inches  and  brought  abruptly  to  the 
surfoce.  The  structures  severed  will  be  the  anterior  ligament  of  the  joint,  the 
braehialis  anticus,  the  sui)inator  brevis,  the  posterior  interosseous  nerve,  the 
tendon  of  the  biceps,  the  extensor  carpi  radialis  longior,  the  supinator  longus, 
the  flexor  profundus  digitorum,  flexor  longus  pollicis,  the  common  interosseous 
or  anterior  and  postt'rior  interosseous  vessels,  the  anterior  interosseous  nerve,  the 
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of  the  posterior  ligament.  Next  saw  through  the  base  of  the  olecranon,  and 
remove  the  forearm  by  cutting  the  supinator  brevis,  interosseous  recurrent  ailery, 
anconeus,  extensor  carpi  radialis  brevior,  extensor  communis  digitorum,  extensor 
carpi  ulnaris,  flexor  carpi  ulnaris,  and  deep  fascia. 

The  principal  vessels  to  be  ligated  are  the  radial,  ulnar,  common  interosseous 
or  anterior  and  posterior  interosseous,  posterior  ulnar  recurrent,  and  the  inter- 
osseous recurrent  artery.  The  radial  artery  will  be  found  on  the  radial  side 
of  the  flap,  just  beneath  the  ulnar  margin  of  the  supinator  longus  muscle.  The 
ulnar  artery  will  be  found  between  the  flexor  sublimis  digitorum  and  the  flexor 
carpi  ulnaris.  The  common  interosseous  or  anterior  and  posterior  interosseous 
arteries  will  be  severed  near  their  origin. 

Amputation  through  the  middle  of  the  arm. — The  circular  or  the  antero- 
posterior flap  method  may  be  used  in  this  amputation.  In  either  the  following 
structures  will  be  severed  on  the  front  and  inner  side  of  the  arm  :  Skin,  superficial 
fascia,  intercosto-humeral  nerve,  the  internal  cutaneous  and  external  cutaneous 
branches  of  the  musculo-spiral  nerve,  a  cutaneous  branch  of  the  circumflex 
nerve,  the  lesser  internal  cutaneous  nerve  (nerve  of  Wrisberg),  internal  cuta- 
neous nerve,  branches  of  the  superior  and  inferior  profunda  arteries,  the  cephalic 
vein,  the  deep  fascia,  the  biceps  and  bracliialis  anticus  muscles,  the  musculo- 
cutaneous nerve,  the  median  nen^e,  the  brachial  artery  and  its  venie  comites, 
the  basilic  vein,  and  the  ulnar  nerv^e ;  on  tlie  posterior  aspect  of  the  arm, 
the  triceps  muscle,  the  musculo-spiral  nerv-e,  the  superior  j)rofunda  arterj^ — the 
musculo-spiral  nerv^e  and  the  suj)erior  profunda  artery  will  be  seen  immediately 
behind  the  bone,  in  close  relation  to  that  structure,  and  the  brachial  arterj^  beneath 
the  inner  border  of  the  l)iceps  muscle. 

Amputation  at  the  shoulder-joint. — This  amputation  is  performed  for  injury, 
tumors, — malignant  or  benign, — and  disease  of  the  joint.  But  one  of  the  numerous 
methods  of  amputation  at  the  shoulder-joint  is  described  l)elow,  because  practically 
the  same  structures  are  divided  in  all  methods.  The  most  important  re(iuisite  is 
the  surgeon^s  knowledge  of  the  anatomy  of  tlie  parts  rather  than  of  the  different 
operations.  The  author  prefers  Spenee's  operation, — a  modification  of  the  oval 
method.  It  is  especially  adapted  to  those  cases  of  injury  where  there  has  been 
much  comminution  of  the  humerus.  The  ])Osterior  circumflex  artery  is  not 
severed,  the  head  of  the  l)one  can  be  disarticulated  very  readily,  and  the  resulting 
stump   is  generally   full    and  round.      The   incision  extends  from    a  ])oint   just 
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deep  fascia,  the  cephalic  vein,  the  humeral  branch  of  the  acromiothoracic  artery, 
the  deltoid,  the  pectoralis  major,  and  the  anterior  circumflex  vessels.  The  incision 
is  then  carried  backward,  in  a  gentle  curve,  to  the  posterior  border  of  the  axilla. 
The  skin  and  superficial  fascia,  with  twigs  of  the  posterior  circumflex  artery  and 
circumflex  nerve,  the  cephalic  vein,  the  deep  fascia,  and  the  deltoid  muscle  will  be 
severed. 

The  posterior  flap  can  now  be  readily  stripped  from  the  bone  and  joint.  The 
flap  will  carry  with  it  the  terminal  part  of  the  circumflex  nerve  and  posterior  cir- 
cumflex vessels  which  enter  its  deep  surface.  The  muscles  attached  to  the  greater 
tuberosity  are  then  to  be  severed.  They  are  the  supra-spinatus,  infra-spinatus,  and 
teres  minor.  The  subscapularis  is  next  detached  from  the  lesser  tuberosity,  the 
long  head  of  the  biceps  divided,  and  the  joint  opened  by  dividing  the  capsular 
ligament.  The  arm  is  carried  well  inward,  thus  causing  the  head  of  the  humerus 
to  pass  from  the  glenoid  cavity.  Before  proceeding  further  a  slight  dissection 
of  the  axilla  may  be  made  to  expose  the  axillary  vessels,  when  they  may  be 
ligated  before  the  remaining  soft  parts  are  severed ;  or  the  knife  may  be  carried 
'  downward  close  to  the  bone  on  its  internal  aspect,  the  insertion  of  the  teres  major 
and  latissimus  dorsi  muscles  severed,  and  the  anterior  flap  made  by  cutting  from 
within  outward.  Care  must  be  taken  to  have  an  assistant  follow  the  knife  down- 
ward with  his  fingers  in  contact  with  the  vessels,  and  the  outward  cut  should  not 
be  made  until  the  surgeon  is  sure  that  the  vessels  are  controlled  by  the  assistant. 
The  last  incision  severs  the  triceps  muscle  ;  the  brachial  vessels  ;  basilic  vein  ;  the 
anterior  circumflex  arterj'^ ;  the  ulnar,  median,  musculo-spiral,  internal  cutaneous, 
lesser  internal  cutaneous,  internal  cutaneous  branch  of  the  musculo-spiral,  and  the 
intercosto-humeral  nen'e ;  the  deep  fascia ;  superficial  fascia,  and  skin. 


LIGATIONS  OF  THE  ARTERIES, 

Arteries  are  ligatured  in  the  treatment  of  aneurvsms ;  to  arrest  hemorrhage; 
check  malignant  growths ;  and  ])revious  to  some  operations,  as  amputation  at  the 
shoulder  and  removal  of  the  tontrnc. 

Aneurvsms  are  treated  bv  medical  and  surcj^ical  means.  The  medical  treat- 
ment  consists  of  rest  in  bed  in  tlie  recuml>ent  i)osition.  "Whenever  possible,  the 
]>art  affected  sliould  l)e  ))]aced  in  such  a  j^ositicni  as  to  im])ede  the  flow  of  the  blood 
eurreiit  throu^di  the  aneurysm,  l>ut  not  interfere  with  the  return  circulation.     The 
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lower  vascular  pressure  and  allow  the  blood  to  begin  to  clot  in  the  aneurj^sm. 
Drugs  which  lower  vascular  tension,  such  as  veratrum  viride  and  aconite,  should 
be  given ;  and  iodid  of  potassium  administered  to  break  up  the  white  corpuscles 
and  liberate  the  fibrin  ferment. 

Various  other  methods  of  treating  aneurysms  have  been  practised.  Among 
these  are  pressure,  ligature,  manipulation  of  the  aneurysm,  injection  of  coagulating 
materials,  introduction  of  foreign  bodies,  and  galvano-puncture. 

Pressure  applied  to  the  artery  to  the  proximal  side  of  the  sac  has  given  good 
results,  and  acts  by  checking  the  passage  of  blood  through  the  sac  and  allowing  it 
to  clot.  Digital  pressure  may  be  applied  by  relays  of  trained  assistants.  Its  feasi- 
bility, however,  is  limited  to  aneurj^sms  of  the  arteries  of  the  extremities,  as  the 
brachial,  superficial  femoral,  and  popliteal.  The  pressure  may  be  applied  more 
conveniently  by  means  of  tourniquets  which  do  not  interfere  with  the  return 
circulation. 

Ligatures  have  been  used  according  to  various  methods.  In  the  method  of 
Antyllus,  or  the  **  old  operation,''  the  artery  was  tied  on  both  sides  of  the  aneurys- 
mal sac.  The  sac  was  freely  exposed,  opened,  the  clot  turned  out,  and  the  artery 
tied  n\K)u  either  side  of  the  sac.  This  is  not  a  good  operation  because  there  is 
copious  bleeding,  the  artery  is  tied  where  its  coats  are  diseased,  and  consecutive  or 
secondary  hemorrhage  is  likely  to  occur.  This  method  is  the  one  commonly  prac- 
tised in  the  treatment  of  traumatic  false  aneurvsms.  In  these  aneurysms  there  is 
not  the  same  objection  to  tying  the  artery  close  to  the  aneurysm,  since  the  walls  of 
the  vessel  are  not  necessarily  diseased  at  that  point. 

In  the  method  of  And  the  sac  is  ex}X)sed  and  the  artery  tied  immediately 
above  the  sac.  In  this  method,  as  in  that  of  Antyllus,  the  artery  is  tied  where  its 
coats  are  diseased. 

In  Brasdor's  method  the  main  trunk  of  the  artery  is  ligated  some  distance  to 
the  distal  side  of  the  aneurysmal  sac.  In  Wardrop's  method  one  or  more  of  the 
main  branches  of  the  artery  beyond  the  sac  are  tied.  These  two  methods  are 
applicable  in  aneurysms  at  the  root  of  the  neck,  as  of  the  innominate,  common 
carotid,  or  subclavian. 

In  Ilunter^s  method  the  aiiery  is  tied  to  the  proximal  side  of  the  sac,  and 
where  the  coats  of  the  arteiy  arc  sound,  as  in  Brasdor's  and  AVardrop's  methods  ; 
the  ligature  greatly  reduces  the  force  of  the  blood  current  and  allows  the  Ijlood  to 
form  a  laminated  clot  in  the  sac.  Nature,  then,  has  an  o]))>ortunity  to  form  a  clot 
and  connective  tissue  within  the  sac,  and  ol)l iterate  that  ])()rtion  of  the  artery. 
The  circulation  is  reestal>lished  by  enlargement  of  the  arteries  which  arise  above 
the  ligature  and  anastomose  with  those  wliieli  arise  below  the  aneurysm.     This 
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of  the  sac  is  not  feasible.  Pressure  upon  the  carotids  would  be  very  painful,  and 
therefore  Hunter's  method  is  used  in  preference  to  pressure  in  treating  aneuryan  of 
the  external  or  internal  carotid  or  upper  part  of  the  common  carotid. 

Manipulation  of  the  aneurysmal  sac  to  loosen  parts  of  the  fibrinous  clot 
from  its  wall  so  that  they  will  occlude  the  artery  to  the  distal  side  of  the  aneurysm 
is  a  dangerous  procedure,  because  embolism  or  rupture  of  the  sac  may  result. 
Embolism  from  manipulation  of  the  carotids  may  cause  hemiplegia. 

The  injection  of  coagulating  material,  such  as  neutral  ferric  chlorid  or  fibrin 
ferment,  may  be  practised  if  the  arterj''  is  compressed  on  both  sides  of  the  sac  for 
an  hour  or  more  during  the  injection.  There  is  much  danger  from  embolism, 
inflammation,  and  abscess. 

The  introduction  of  foreign  bodies,  such  as  fine  aseptic  wire,  favors  the 
fonnation  of  a  clot.  This  method  has  been  used  in  aortic  and  subclavian 
aneurysms,  as  these  are  unfavorable  eases  for  ligature  or  pressure. 

Galvano-puncture  is  not  a  favorable  method  of  treating  aneurysms ;  the  clot 
is  soft  and  therefore  uncertain,  inflammation  of  the  sac  and  its  contents  may 
follow,  and  the  eschar  at  the  point  of  introduction  of  the  needle  may  be  the 
site  of  secondary  hemorrhage. 

Anatomy  of  an  Artery. — The  wall  of  an  artery  is  composed  of  three  coats — 
an  internal,  a  middle,  and  an  extemal. 

The  internal  coat,  or  tunica  intima,  is  composed  of  a  layer  of  flat  endothelial 
cells  which  lines  the  vessel  wall,  and  an  elastic  layer  which  is  chiefly  composed  of 
yellow  elastic  fibers  arranged  in  a  mesh-work,  the  majority  of  the  fibers  of  which 
are  in  a  longitudinal  direction.  This  layer  is  united  to  a  layer  of  endothelial  cells 
by  delicate  areolar  tissue.  When  an  arteiy  is  ligatured,  the  internal  coat  curls 
inward  and  retracts,  thus  ])artially  occluding  the  lumen  of  the  artery  and  giving 
support  to  the  clot  of  blood  which  undergoes  organization.  When  an  arter}^  is 
completely  divided,  this  coat  curls  inward,  retracts,  and  contracts  in  the  same 
manner  as  when  it  is  ruptured  in  ligature  of  a  vessel. 

The  middle  coat,  tunica  media,  is  composed  chiefly  of  circular  muscular  and 
some  elastic  fibers.  The  muscuhxr  fibers  predominate  in  the  smaller  vessels,  and 
the  elastic  tissue  in  tlie  larger  vessels.  When  an  arterj'-  is  completely  divided,  it  is 
chiefly  through  this  coat  that  it  (contracts,  while  retraction  is  produced  by  both  the 
internal  and  the  middle  coat. 

The  external  coat,  or  tunica  adventitia,  is  composed  chiefly  of  white  fibrous 
tissue,  and    some  longitudinal   elastic  fibers ;  this  is  the  only  coat  of  an  artery 
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and  some  arteries,  such  as  the  common  carotid  and  common  femoral,  have  an 
additional  sheath  formed  by  the  deep  fascia.  The  sheath  is  loosely  attached  to  the 
outer  coat  of  the  vessel  and  the  surrounding  structures,  and  gives  support  to  the 
vessel  wall. 

When  ligating  an  artery,  it  is  customary  to  open  the  sheath  and  separate  it 
from  the  vessel  for  a  short  distance  before  passing  the  aneurysm  needle.  By  this 
procedure  unnecessary  pressure  upon  the  vasa  vasorum  and  increased  risk  of 
sloughing  of  the  vessel  are  avoided.  Where  an  arterj"  has  two  sheaths,  the 
internal  as  well  as  the  external  sheath  must  be  opened. 

In  the  Ligation  of  Arteries  familiarity  with  the  following  rules  is  necessary : 
The  ligature  must  not  be  placed  too  near  the  aneurysm  because  there  the  coats  of 
the  artery  are  diseased.  If  too  great  a  distance  intervene  between  the  aneurysm  and 
the  point  of  ligation,  the  collateral  circulation  is  too  quickly  established  and  blood 
passes  through  the  sac,  displaces  the  clot,  and  prevents  organization.  The  ligature 
must  not  be  too  near  a  large  branch,  as  tlie  current  of  l)lood  would  then  j)revent 
clot  fomnation  and  organization  and  increase  the  risk  of  secondary  hemorrhage  when 
the  ligature  is  absorbed.  The  operator  must  be  well  acquainted  with  tlie  course  and 
anatomic  relations  of  the  vessel,  with  its  anomalous  forms  and  relations,  and  its 
superficial  and  deep  landmarks.  The  incision  through  the  skin  and  tissues  over  the 
sheath  of  the  vessel  should  be  sufficiently  large  to  give  ample  room  for  the  applica- 
tion of  the  ligature.  As  soon  as  the  skin  and  fascioe  are  divided,  locate  the  anatomic 
guides  to  the  artery  and  then  search  for  the  vessel,  the  pulsation  of  which  will  assist 
in  finding  it.  All  of  the  small  superficial  vessels  and  nerves  are  divided,  while 
large  ones  are  avoided  and  disj)laced.  Each  layer  of  tissue  over  the  vessel  is  carefully 
divided  so  that  the  anatomic  landmarks  may  not  be  lost.  The  cut  edges  of  the 
different  layers  are  separated,  but  separation  of  these  layers  is  avoided  as  much  as 
j)ossible.  After  the  sheath  of  the  vessel  is  exposed  it  is  carefully  cleaned  for  a 
short  distance  and  a  small  ])ortion  of  it  is  pinched  up  and  divided  with  the  knife 
held  flat  and  its  cutting  edge  away  from  the  vessel.  The  opening  in  the  sheath 
should  be  very  small.     After  the  sheath  is  opened  a  small  portion  of  it  is  sufli- 
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its  position  ;  for  if  the  vasa  vasorum  be  torn,  the  danger  of  secondary  hemorrhage 
is  increased  by  preventing  nutrition. 

The  vasa  vasorum  should  not  be  ruptured  more  than  is  necessary ;  this  can  be 
prevented  if  the  operator  will  not  unnecessarily  separate  the  sheath  from  the  artery, 
nor  lift  the  vessel  from  its  original  position,  nor  depress  the  handle  of  the  needle, 
thereby  unnecessarily  elevating  the  artery.  The  needle  is  always  passed  away 
from  the  structure  which  would  be  most  endangered.  If  one  vein  accompanies 
the  arter}',  the  needle  is  passed  away  from  the  vein  ;  if  the  artery  has  two  venaa 
comites  and  one  accompanying  nerve,  the  needle  is  passed  away  from  the  nerve. 
The  needle  may  be  passed  either  armed  or  unarmed.  Before  the  needle  is  with- 
drawn always  compress  the  artery  between  the  curve  of  the  needle  and  the  finger 
and  notice  if  the  pulsation  in  the  artery  or  its  branches  beyond  the  site  of  the 
operation  is  checked,  and  if  any  other  structures  are  included  in  the  ligature. 
The  ligature  should  always  be  tied  at  a  right  angle  to  the  course  of  the  artery ; 
because  if  the  ligature  be  placed  obliquely,  it  is  apt  to  become  loose.  The  ligature 
is  tied  with  a  reef-knot,  or  a  surgical  knot,  firmly  enough  to  rupture  the  middle 
and  internal  coats  of  the  arterv. 

The  undesirable  se([uela^  of  ligature  of  an  artery  are  consecutive  hemorrhage 
from  loosening  of  the  ligature  or  diseased  coats  of  the  vessel,  secondary 
hemorrhage  from  the  breaking  down  of  tliese  diseased  coats,  sloughing  around 
the  ligature  or  imperfect  organization  of  tlie  clot,  and  rupture  of  the  vessel.  Gan- 
grene of  the  limb  upon  tlie  distal  side  of  the  ligature  may  occur  because  of  the 
slow  and  insufficient  estal)lishment  of  the  collateral  circulation.  Sloughing  of  the 
sac  may  result.  Tlie  pulsation  in  the  sac  may  continue  or  return  after  having 
been  al)sent :  because  the  ligature  was  placed  obliquely  and  became  loosened,  or 
was    placed    too    far    above   tlie    sac ;    the   collateral    circulation    is   too   rapidly 
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and  the  accompanying  vein  is  large,  prominent,  and  closely  connected  with  the 
costo-coracoid  membrane.  The  third  portion  of  the  axillary  artery  is*  quite  acces- 
sible, being  covered  for  a  short  distance  by  the  pectoralis  major  muscle,  beyond 
which  it  lies  just  beneath  the  skin,  superficial  fascia  and  deep  fascia  when  the 
arm  is  abducted.  In  front  of  the  third  portion  of  the  artery,  when  the  arm  is 
abducted,  are  the  pectoralis  major  muscle,  axillary  fascia,  inner  head  of  the  median 
nen^c,  and  the  internal  cutaneous  ner\'e.  Behind  it  are  the  musculo-spiral  and 
circumflex  nerves,  the  subscapularis  muscle,  and  the  tendons  of  the  latissimus  dorsi 
and  teres  major  muscles.  On  the  inner  side  are  the  ulnar  nerve,  the  axillary  vein, 
and  the  lesser  internal  cutaneous  nen^e  (nerve  of  Wrisberg) — tlie  latter  being  sepa- 
rated from  the  artery  by  the  vein.  On  the  outer  side  are  the  median  and  musculo- 
cutaneous (external  cutaneous)  nerves,  the  outer  of  the  vense  comites  of  the  brachial 
artery,  and  the  coraco-brachialis  muscle.  The  l)ranchcs  of  this  portion  of  the  artery 
are  the  subscapular,  anterior  circumflex,  and  posterior  circumflex.  In  ligating 
this  jx)rtion  of  the  axillary  artery  tlie  arm  should  be  carried  outward  to  a  right 
angle  with  the  body.  An  incision  is  made  in  tlie  line  of  the  vessel,  beginning  at 
the  middle  of  the  floor  of  the  axilla.  It  is  then  carried  downward  about  three 
inches  along  the  inner  border  of  the  coraco-brachialis  muscle,  which  can  be  easily 
felt.  The  skin  and  superficial  fascia,  with  small  branches  of  the  intercosto- 
humeral,  internal  cutaneous,  and  lesser  internal  cutaneous  nerves,  and  branches  of 
the  long  thoracic  arter}%  are  divided.  The  deep  fascia  is  then  incised,  and  the 
inner  margin  of  the  coraco-brachialis  muscle  exposed.  The  coraco-brachialis  is 
drawn  outward,  and  the  position  of  the  artery  determined  by  its  pulsation.  The 
median  nerv'e  will  tlien  be  exposed,  and  should  be  drawn  outward,  while  the  inter- 
nal cutaneous  nerve  is  drawn  inward.  The  outer  of  the  venae  comites  of  the 
brachial  artery  and  the  axillary  vein  being  well  exposed,  the  ligature  can  be 
passed  around  the  artery  from  within  outward. 

The  unusual  forms  and  relations  of  the  axillary  artery  are  the  following : 
The  third  portion  of  the  artery  may  be  covered  by  a  muscular  slip  from  the 
latissimus  dorsi.  In  ten  per  cent,  of  cases  there  are  two  large  arterial  trunks 
instead  of  one ;  one  of  them  may  be  a  common  trunk  of  origin  for  the  long 
thoracic,  subscapular,  posterior  circumflex,  and  superior  profunda  arteries,  while 
the  other  is  the  continuation  of  the  axillary,  and  continues  to  form  the  brachial ;  or 


306  SURGICAL  ANATOMY. 

The  collateral  circulation  after  ligature  of  the  third  part  of  the  axillary  artery 
above  the  origin  of  the  subscapular  is  established  by  the  anastomosis  of — 

The  suprascapular  and  acromio-tho-      -.i    the   anterior  and  posterior  circum- 
racic  arteries.  flex  arteries. 

The  suprascapular,  posterior  scapu-      ..i    the  dorsalis  scapulce  and  subscapu- 
lar and  long  thoracic  arteries  lar  arteries. 

The  intercostal  branches  of  the  aorta      .^,    xi         t.  i       _^ 

,  .   ,        ,  ,  with  the  subscapular  artery, 

and  internal  mammary  artery 

When  the  arterj^  is  tied  between  the  origin  of  the  subscapular  and  circumflex 
arteries,  the  collateral  circulation  is  established  by  the  anastomosis  of — 

ft 

The  suprascapular  and  acromio-tho-     ,.,i    the  anterior  and  posterior  circum- 
racic  arteries.  flex  arteries, 

and 

The  subscapular  artery  with  the  posterior  circumflex  artery. 

The  subscapular  artery. — The  arm  is  abducted  to  a  right  angle  with  the 
body,  and  the  artery  is  exj)0sed  by  an  incision  made  through  the  floor  of  the  axilla 
along  the  anterior  border  of  the  posterior  fold  of  the  axilla.  The  skin,  superficial 
fascia,  superficial  vessels,  posterior  branches  of  the  lateral  cutaneous  nerves,  and  the 
axillarv  fascia,  are  divided.  The  arterv'  is  found  to  the  inner  side  of  the  anterior 
border  of  the  latissimus  dorsi,  lying  in  the  areolar  tissue  in  front  of  the  subscapu- 
laris  muscle.  The  incision  should  avoid  the  axillary  vessels  which  are  upon  the 
outer  wall  of  the  axilla.  The  long  subscapular  nerve  lies  to  the  inner  side  of  the 
upper  one-third  of  the  artery  and  in  intimate  relation  with  the  middle  one-third. 
The  subscapular  vein  lies  in  front  of  the  artery  at  its  origin,  and  holds  a  varying 
relation  to  the  remainder  of  the  artery.  The  dorsalis  scapuUe  artery  arises  from  the 
subsca[)ular  artery  about  one  inch  from  the  origin  of  the  latter.  The  lower  mb- 
scapular  nerve  passes  toward    the  teres  major   muscle  just  above  or  below  the 
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space  is  bounded  upon  the  outer  side  by  the  humerus,  upon  the  inner  side  by 
the  long  head  of  the  triceps,  above  by  the  teres  minor,  and  below  by  the  teres 
major.  As  the  nerve  passes  through  the  space  it  supplies  a  branch  to  the  teres 
minor,  branches  to  the  deltoid,  and  gives  off  cutaneous  branches  to  the  skin  over 
the  deltoid. 

The  brachial  artery  is  the  continuation  of  the  axillary  artery,  and  begins  at 
the  lower  edge  of  the  tendon  of  the  teres  major  muscle.  Its  course  is  on  the  same 
line  as  the  axillary  arterj^ — namely,  from  just  to  the  inner  side  of  the  middle  of  the 
clavicle  to  the  middle  of  the  bend  of  the  ell)ow,  with  the  arm  at  a  right  angle  to 
the  body  ;  or  from  the  junction  of  the  anterior  one-third  with  the  middle  one-third 
of  the  outer  part  of  the  floor  of  the  axilla  to  the  middle  of  the  bend  of  the  elbow. 
The  artery  is  practically  subcutaneous  throughout  its  entire  extent ;  except  in  the 
middle  of  its  course  where  the  median  nerve  lies  in  front  of  it ;  and  at  its  lower 
end  where  the  bicipital  fascia  and  median  basilic  vein  are  in  front. 

In  front  of  the  artery  are  the  skin,  superficial  and  deep  fasci<T,  inner  border  of 
the  coraco-brachialis  and  biceps  muscles,  the  median  nerve  at  the  middle  of  the 
arm,  the  median  basilic  vein,  internal  cutaneous  nerve,  and  bicipital  fascia  at  the 
bend  of  the  elbow.  Behind  it,  from  above  downward,  are  the  long  head  of  the 
triceps,  the  musculo-spiral  nerve,  the  superior  profunda  artery,  the  inner  head  of 
the  triceps,  the  insertion  of  the  coraco-brachialis,  and  the  brachialis  anticus  muscle. 
To  its  inner  side  are  the  ulnar  nen^e  in  the  upper  half  of  the  arm,  the  internal 
cutaneous  nerve  and  the  basilic  vein  in  the  upper  two-thirds  of  the  arm,  and  the 
median  nerv^e  at  the  bend  of  the  elbow.  To  its  outer  side  are  the  coraco-l)rachialis 
and  biceps  muscles,  as  well  as  the  median  nerve  in  the  upper  paii  of  the  arm,  and 
the  tendon  of  the  biceps  at  the  elbow.  Two  veins  accompany  the  artery,  one 
lying  on  each  side  of  it. 

The  artery  may  be  ligated  at  the  bend  of  the  elhou^  or  at  the  middle  of  the 
arm.  In  ligating  it  at  the  bend  of  the  ell;ow  the  arm  should  be  slightly  flexed  in 
order  to  make  prominent  the  tendon  of  the  bicei>s.  The  median,  median  basilic, 
median  cephalic,  and  deep  median  veins  usually  join  on  a  level  with  the  point 
where  the  tendon  ceases  to  be  felt  distinctly.  Having  located  these  points,  the 
forearm  should  be  extended  and  the  arm  alxlucted  and  allowed  to  rest  on  the 
olecranon.  An  incision,  al)0ut  two  inches  long,  is  made  along  the  inner  edge  of 
the  tendon  of  the  biceps ;  the  uj>per  end  of  the  incision  being  about  on  a  level 
with  the  tip  of  the  internal  condyle.     The  skin,  superficial  fascia,  the  anterior 
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exposed.  The  deep  fascia  and  bicipital  fascia  are  divided  in  the  line  of  the 
original  incision,  and  the  artery  with  its  venae  comites  and  the  median  nerve, 
which  lies  to  its  inner  side,  exposed.  The  veins  should  be  separated  firom  the 
artery,  its  sheath  opened,  and  the  ligature  passed  around  the  artery  from  within 
outward. 

Ligature  of  the  brachial  artery  or  stretching  of  the  median  nerve  at  the  bend 
of  the  elbow  is  not  an  advisable  operation,  because,  if  possible,  scars  should  not  be 
made  at  flexures  of  joints. 

In  ligating  the  brachial  artery  in  the  middle  of  the  arm  the  incision  should  be 
made  along  the  inner  edge  of  the  biceps  muscle.  The  skin,-  superficial  fascia, 
twigs  of  the  internal  cutaneous  nerv'e,  and  small  branches  of  the  superior  profunda 
and  anterior  circumflex  arteries  will  be  divided.  The  deep  fascia  is  then  incised 
and  the  inner  edge  of  the  biceps  muscle  clearly  demonstrated.  The  muscle  is 
displaced  outward,  and  the  position  of  the  artery  determined  by  its  pulsations. 
The  median  nerve  is  then  exposed,  generally  lying  over  the  arter}''  in  this  part  of 
its  course.  It  should  l)e  drawn  inward  and  the  sheath  of  the  vessel  opened. 
The  venaj  comites  are  then  separated  from  the  artery,  and  the  ligature  passed 
from  within  outward  away  from  the  basilic  vein. 

After  ligature  of  the  brachial  artery  above  the  origin  of  the  superior  profunda 
artery  the  collateral  circulation  is  established  by  the  anastomosis  between  the 
posterior  circumflex  and  superior  profunda  arteries. 

In  ligating  the  brachial  artery  it  is  to  be  remembered  that  in  about  twenty 
per  cent,  of  all  eases  there  are  two  large  arteries  in  the  arm  instead  of  one.  This 
is  due  to  the  high  origin  of  eitlier  the  radial  or  ulnar  arterj%  or  to  the  presence  of  a 
vas  aberrans.  A  tliird  head  of  origin  of  the  biceps  sometimes  crosses  in  front  of  the 
brachial  artery  near  the  middle  of  the  arm.  The  median  nerve  is  frequently  under 
instead  of  over  the  middle  portion  of  the  artery.  The  brachial  artery  and  the 
median  nerve  rarely  pass  toward  the  posterior  surface  of  the  internal  condyle ; 
they  pass  around  tlie  suj)ra-eondyloid  process  and  then  in  front  of  the  elbow.  This 
artery  is  most  readily  eomi)ressed  at  the  middle  of  the  arm  where  it  lies  upon  the 
coraco-brachialis  nmscle  ;  it  is  usually  ligated  in  this  location. 

The  brachial  artery  is  sometimes  ligatured  for  an  arterio-venous  aneurysm. 
This  is  usually  caused  by  a  wound  which  involves  both  the  artery  and  the  adja- 
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its  valves.  There  ensues  distention  and  a  varicose  condition  of  the  adjacent  super- 
ficial and  deep  veins.  These  veins  become  elongated,  tortuous,  thickened,  and 
may  pulsate ;  but  a  characteristic  aneurysm  is  not  formed.  In  a  varicose  aneu- 
rysm the  inflammatory  exudate  w  hich  binds  together  the  wounds  in  the  artery 
and  vein  has  yielded  and  a  sac  is  formed  by  distention  of  the  channel  which 
connects  the  two  vessels.  The  blood  passes  from  the  arterj'  through  the 
connecting  channel  and  its  sac  and  into  the  vein.  The  most  common  cause 
of  varicose  aneurysm  in  connection  with  the  brachial  artery  is  venesection 
practised  upon  the  median  basilic  vein,  which  crosses  the  brachial  artery.  As 
the  vein  is  now  opened  with  a  bistoury,  aneurysmal  varix  as  the  result  of 
venesection  is  rare. 

Punctured  or  gunshot  wounds,  however,  may  cause  a  varicose  aneurysm.  In 
both  varieties  of  arterio-venous  aneurysm  there  i.s  pulsatile  dilatation  of  the  veins, 
a  thrill,  and  a  continuous  murmur.  The  murmur  is  heard  along  the  course  of  the 
veins  toward  the  heart.  In  the  varicose  form  a  murmur  may  be  detected  at  the 
position  of  the  sac,  and  there  is  always  a  thrill  synchronous  with  the  beat  of  the 
heart. 

These  aneurysms  are  treated  by  ligating  the  arterj'  to  either  side  of  the  sac, 
injecting  coagulating  fluids,  compresvsion,  galvano-puncture,  expectant  method,  and 
amputation.  Most  cases  should  be  treated  by  ligature  of  the  arter}^  above  and 
below  the  sac ;  the  chief  dangers  to  be  feared  are  hemorrhage  from  the  artery 
above  the  sac  and  gangrene  of  the  limb  below  the  ligature. 

After  ligature  of  the  brachial  artery  at  the  middle  of  the  arm  the  circulation 
is  reestablished  by  the  anastomosis  of  the — 


Superior  profunda  artery 


The  inferior  profunda  artery 


the  anastomotica  magna,  radial  re- 
with         current,  and  interosseous  recur- 
rent arteries, 

the  anastomotica  magna,  anterior 
with         ulnar   recurrent,    and   posterior 
ulnar  recurrent  arteries. 


After  ligature  of  the  brachial  artery  at  the  bend  of  the  elbow  the  circulation 
is  reestablished  by  the  anastomosis  of — 


The  superior  profunda  and  anasto-        .  , 
motica  magna  arteries 

The  inferior  profunda  and  anasto- 
motica magna  arteries 


with 


the    radial    recurrent    and    inter- 
osseous recurrent  arteries, 

the   anterior    ulnar  recurrent   and 
posterior  ulnar  recurrent  arteries. 


The  course  of  the  radial  artery  in  the  forearm  is  represented  by  a  line  drawn 
from  the  middle  of  the  bend  of  the  elbow  to  the  radial  pulse,  just  to  the  inner 
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middle  of  the  bend  of  the  elbow.  They  will  be  found  along  the  inner  edge  of  the 
coraco-brachialis  muscle,  in  company  with  the  third  portion  of  the  axillary  artery. 
The  incision  extends  from  the  middle  of  the  floor  of  the  axilla,  along  the  inner 
edge  of  the  coraco-brachialis  muscle  for  about  three  inches.  The  parts  divided 
will  include  the  skin,  superficial  fascia,  small  branches  of  the  intercosto-humeral, 
internal  cutaneous  and  lesser  internal  cutaneous  nerves,  cutaneous  branches  of 
the  long  thoracic  artery,  and  of  the  superficial  external  mammary  artery  when 
present.  The  deep  fascia  is  then  incised,  and  the  inner  edge  of  the  coraco-brachialis 
muscle  exposed.  The  first  portion  of  the  axillary  vein  and  the  third  portion  of 
the  axillarj^  artery  will  next  be  located.  The  vein  lies  in  front  of  the  artery  with 
the  arm  in  this  position.  The  median  and  musculo-cutaneous  nerves  will  be 
found  on  the  outer  side,  the  ulnar  nerve  on  the  inner  side  of  the  artery,  and  the 
musculo-spiral  and  circumflex  nerves  behind  the  vessel.  The  musculo-spiral  and 
circumflex  nerves  can  be  readily  reached  by  drawing  the  coraco-brachialis  muscle 
and  the  brachial  artery  outward.  These  nerv'es  are  generally  stretched  in  the  arm 
separately. 

The  course  of  the  ulnar  nerve  in  the  lower  part  of  the  arm  corresponds  to  a 
line  drawn  from  a  point  on  the  inner  side  of  the  insertion  of  the  coraco-brachialis 
to  a  point  midway  between  the  internal  condyle  of  the  humerus  and  the  olecranon. 
To  expose  the  nerve  an  incision  should  be  made  along  its  course,  beginning  about 
three  inches  above  the  internal  condyle  and  extending  to  about  one-half  of  an  inch 
above.  The  skin  and  superficial  fascia  are  to  be  divided,  with  branches  of  the 
internal  and  lesser  cutaneous  nen^es,  and  small  branches  of  the  inferior  profunda 
and  anast  jmotica  magna  arteries.  Next,  the  deep  fascia  should  be  incised,  thereby 
exposing  the  internal  intermuscular  septum  covering  the  inner  head  of  the  triceps 
muscle.  Now  incise  the  internmscular  septum,  when  will  be  seen  the  inferior 
profunda  arteiy,  which  is  readily  located  by  its  pulsations,  and  the  ulnar  nerve 
lying  to  the  inner  side  of  the  vessel. 

The  median  nerve  may  l)e  stretched  at  any  part  of  its  course  in  the  arm. 
At  tlic  bend  of  the  elbow  an  incision  should  be  made  along  the  inner  edge  of  the 
biceps  muscle,  beginning  alxmt  on  a  level  with  the  tip  of  the  internal  condyle 
of  the  huniurus  and  extending  downward  for  about  two  inches.     The  skin  and 
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The  point  of  election  for  exposing  the  musculo-spiral  nerve  is  immediately 
above  the  external  condyle  of  the  humerus.  The  incision  is  made  parallel  with 
the  inner  margin  of  the  supinator  longus  muscle.  Skin  and  superficial  fascia 
will  be  divided,  with  cutaneous  twigs  of  the  musculo-spiral  nerve  and  superior 
profunda  artery.  The  deep  fascia  is  incised  in  the  line  of  the  original  incision, 
and  the  inner  border  of  the  supinator  longus  muscle  exposed.  At  the  bottom 
of  the  interval  between  this  muscle  and  the  brachialis  anticus  the  nerve  is 
found.  The  terminal  portions  of  the  superior  profunda  and  radial  recurrent 
arteries  are  in  relation  with  the  nerve  in  the  interval. 

To  expose  the  radial  nerve  just  above  the  middle  of  the  forearm,  an  incision 
should  be  made  in  the  line  of  the  radial  arterv — namelv,  from  the  middle  of 
the  bend  of  the  elbow  to  the  radial  pulse.  At  this  point  the  ners^e  will  be  found 
on  the  outer  side  of  the  artery  ;  but  a  short  distance  lower  down,  the  neiTC  will  be 
seen  to  leave  the  arterj'  and  pass  to  the  posterior  aspect  of  the  forearm  by  going 
beneath  the  tendon  of  the  supinator  longus  muscle.  The  incision  divides  the  skin, 
superficial  fascia,  twigs  of  the  anterior  branch  of  the  musculo-cutaneous  nerve  and 
of  the  anterior  branch  of  the  internal  cutaneous  nerve,  and  small  branches  of  the 
radial  artery.  The  deep  fascia  is  then  incised  and  the  supinator  longus  muscle 
exposed.  The  muscle  is  drawn  outward,  and  the  radial  artery  located  by  its 
pulsations.  The  radial  nerve  will  be  found  lying  along  the  outer  side  of  the 
artery. 

The  ulnar  nerve  is  best  exposed  in  the  forearm  by  an  incision  made  immedi- 
ately above  the  wrist,  to  the  outer  side  of,  and  parallel  with,  the  tendon  of  the 
flexor  carpi  ulnaris.  The  skin,  superficial  fascia,  twigs  of  the  anterior  branch  of 
the  internal  cutaneous  nerve,  and  a  few  small  cutaneous  arteries  and  veins  will  be 
divided.  The  deep  fascia  is  incised  and  the  tendon  of  the  flexor  carpi  ulnaris 
exposed.  This  tendon  should  be  drawn  inward,  and  the  ulnar  arterj^  located  by 
its  pulsations.     The  *ulnar  nerve  will  be  found  to  the  ulnar  side  of  the  artery. 

The  point  selected  in  stretching  the  median  nerve  in  the  forearm  is  immedi- 
ately above  the  wrist.  The  incision  should  be  made  parallel  with  the  ulnar  border 
of  the  tendon  of  the  flexor  carpi  radialis;  or,  if  the  palmaris  longus  be  present, 
between  the  tendons  of  these  muscles.     The  skin,  superficial  fascia,  twigs  from  the 
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The  brachial  plexus  of  nerves  and  its  large  branches  are  stretched  for  the 
relief  of  epileptiform  convulsions  following  injury  of  the  plexus  or  one  of  its 
branches ;  in  epilepsy  with  a  definite  aura  beginning  in  the  upper  extremity ;  in 
paralysis  agitans  following  a  nerve  injury  ;  for  the  relief  of  pain  and  anesthesia 
in  anesthetic  leprosy ;  and  for  the  relief  of  pain  and  spasm  of  the  muscles  resultr 
ing  from  a  contusion  or  a  lacerated  wound  which  has  involved  a  nerve.  Stretch- 
ing of  the  involved  nerve  or  nerves  is  not  certain  to  afford  permanent  relief  in  any 
case,  but  the  operation  is  more  satisfactory  in  cases  of  irritation  or  sclerosis  of  the 
nerve  from  contusion  or  involvement  of  a  lacerated  wound  in  scar  tissue. 

Irritation  of  the  circumflex  nerve  causes  spasm  of  the  deltoid  and  teres  minor 
muscles,  and  pain  over  the  deltoid  and  upper  part  of  the  triceps  muscle.  Irrita- 
tion of  the  viusculo'Spiral  nerve  produces  spasm  of  the  triceps  muscle,  radial  exten- 
sors, superficial  extensors,  and  deep  extensors,  and  pain  in  the  back  of  the  arm, 
outer  side  of  the  arm  and  forearm,  radial  side  of  the  back  of  the  hand,  and  in  the 
dorsal  surface  of  the  thumb,  of  the  index  finger,  of  the  middle  finger,  and  of  the 
radial  side  of  the  ring  finger.  Irritation  of  the  median  nerve  causes  spasm  of  the 
pronator  radii  teres,  flexor  carpi  radialis,  palmaris  longus,  flexor  sublimis  digi- 
torum,  flexor-  longus  pollicis,  radial  side  of  flexor  profundus  digitorum,  pronator 
quadratus,  abductor  pollicis,  opponens  pollicis,  outer  head  erf  flexor  brevis  pollicis, 
and  the  two  radial  lumbricales  muscles,  and  pain  in  the  front  of  the  wrist,  palm 
of  the  hand,  and  anterior  surliice  of  the  thumb,  of  the  index  finger,  of  the  middle 
finger,  of  the  radial  side  of  the  ring  finger,  and  in  the  back  of  the  middle  finger 
over  the  two  distal  phalanges.  Irritation  of  the  ulnar  nerve  causes  spasm  of  the 
flexor  carpi  ulnaris,  ulnar  side  of  flexor  profundus  digitorum,  palmaris  brevis, 
muscles  of  the  hypothenar  eminence,  the  two  ulnar  lumbricales,  interossei  muscles, 
adductor  pollicis,  and  the  inner  head  of  the  flexor  brevis  pollicis  muscle,  and  pain 
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middle  of  the  bend  of  the  elbow.  They  will  be  found  along  the  inner  edge  of  the 
coraeo-brachialis  muscle,  in  company  with  the  third  portion  of  the  axillary  artery. 
The  incision  extends  from  the  middle  of  the  floor  of  the  axilla,  along  the  inner 
edge  of  the  coraeo-brachialis  muscle  for  about  three  inches.  The  parts  divided 
will  include  the  skin,  superficial  fascia,  small  branches  of  the  intercosto-humeral, 
internal  cutaneous  and  lesser  internal  cutaneous  nerves,  cutaneous  branches  of 
the  long  thoracic  artery,  and  of  the  superficial  external  mammary  artery  when 
present.  The  deep  fascia  is  then  incised,  and  the  inner  edge  of  the  coraeo-brachialis 
muscle  exposed.  Tlie  first  portion  of  the  axillary  vein  and  the  third  portion  of 
the  axillary  artery  will  next  be  located.  The  vein  lies  in  front  of  the  artery  with 
the  arm  in  this  position.  The  median  and  musculo-cutaneous  nerves  will  be 
found  on  the  outer  side,  the  ulnar  nerve  on  the  inner  side  of  the  artery,  and  the 
musculo-spiral  and  circumflex  nerves  behind  the  vessel.  The  musculo-spiral  and 
circumflex  nerves  can  be  readily  reached  by  drawing  the  coraeo-brachialis  muscle 
and  the  brachial  artery  outward.  These  ners^es  are  generally  stretched  in  the  arm 
separately. 

The  course  of  the  ulnar  nerve  in  the  lower  part  of  the  arm  corresponds  to  a 
line  drawn  from  a  point  on  the  inner  side  of  the  insertion  of  the  coraeo-brachialis 
to  a  point  midway  between  the  internal  condyle  of  the  humerus  and  the  olecranon. 
To  expose  tlie  nen^e  an  incision  should  be  made  along  its  course,  beginning  about 
three  inches  above  the  internal  condyle  and  extending  to  about  one-half  of  an  inch 
above.  Tlie  skin  and  sui)erficial  fascia  are  to  be  divided,  with  branches  of  the 
internal  and  lesser  cutaneous  nerves,  and  small  branches  of  the  inferior  profunda 
and  anast^motica  magna  arteries.  Next,  the  deep  fascia  should  be  incised,  thereby 
exposing  the  internal  intermuscular  septum  covering  the  inner  head  of  the  triceps 
muscle.  Now  incise  the  internmscular  septum,  when  will  be  seen  the  inferior 
profunda  aiierv,  which  is  readily  located  by  its  pulsations,  and  the  ulnar  nerve 
lying  to  the  inner  side  of  the  vessel. 

The  median  nerve  may  be  stretched  at  any  part  of  its  course  in  the  arm. 
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The  point  of  election  for  exposing  the  musculo-spiral  nerve  is  immediately 
above  the  external  condyle  of  the  humerus.  The  incision  is  made  parallel  with 
the  inner  margin  of  the  supinator  longus  muscle.  Skin  and  superficial  fascia 
will  be  divided,  with  cutaneous  twigs  of  the  musculo-spiral  nerve  and  superior 
profunda  artery.  The  deep  fascia  is  incised  in  the  line  of  the  original  incision, 
and  the  inner  border  of  the  supinator  longus  muscle  exposed.  At  the  bottom 
of  the  interval  between  this  muscle  and  the  brachialis  anticus  the  nen^e  is 
found.  The  terminal  portions  of  the  superior  profunda  and  radial  recurrent 
arteries  are  in  relation  with  the  ners^e  in  the  interval. 

To  expose  the  radial  nerve  just  above  the  middle  of  the  forearm,  an  incision 
should  be  made  in  the  line  of  the  radial  artery — namely,  from  the  middle  of 
the  bend  of  the  elbow  to  the  radial  pulse.  At  this  point  the  nerv^e  will  be  found 
on  the  outer  side  of  the  artery  ;  but  a  short  distance  lower  down,  the  nerv^e  will  be 
seen  to  leave  the  artery^  and  pass  to  the  posterior  aspect  of  the  forearm  by  going 
beneath  the  tendon  of  the  supinator  longus  muscle.  The  incision  divides  the  skin, 
superficial  fascia,  twigs  of  the  anterior  branch  of  the  musculo-cutaneous  nerve  and 
of  the  anterior  branch  of  the  internal  cutaneous  nerve,  and  small  branches  of  the 
radial  artery.  The  deep  fascia  is  then  incised  and  the  supinator  longus  muscle 
exposed.  The  muscle  is  drawn  outward,  and  the  radial  artery  located  by  its 
pulsations.  The  radial  nerv^e  will  be  found  lying  along  the  outer  side  of  the 
artery. 

The  ulnar  nerve  is  best  exposed  in  the  forearm  by  an  incision  made  immedi- 
ately above  the  wrist,  to  the  outer  side  of,  and  parallel  with,  the  tendon  of  the 
flexor  carpi  ulnaris.  The  skin,  superficial  fascia,  twigs  of  the  anterior  branch  of 
the  internal  cutaneous  nerve,  and  a  few  small  cutaneous  arteries  and  veins  will  be 
divided.  The  deep  fascia  is  incised  and  the  tendon  of  the  flexor  carpi  ulnaris 
exposed.  This  tendon  should  be  drawn  inward,  and  the  ulnar  artery  located  by 
its  pulsations.     The*ulnar  nerve  will  be  found  to  the  ulnar  side  of  the  artery. 

The  point  selected  in  stretching  the  median  nerve  in  the  forearm  is  immedi- 
ately above  the  wrist.  The  incision  sliould  be  made  parallel  with  the  ulnar  border 
of  the  tendon  of  the  flexor  carpi  radialis ;  or,  if  the  ])almaris  longus  be  present, 
between  the  tendons  of  these  muscles.  The  skin,  superficial  fascia,  twigs  from  the 
anterior  branch  of  the  internal  cutaneous  nerve,  and  a  few  small  cutaneous  arteries 
and  veins  will  be  divided.  The  deep  fascia  is  incised  and  the  tendon  of  the 
flexor  carpi  radialis  exposed.  This  tendon  should  be  drawn  outward,  when  the 
nerv^e  will  be  seen  l)etween  the  superficial  and  deep  set  of  flexor  tendons,  to  the 
radial  side  of  the  outermost  tendon  of  the  flexor  sul)limis  diiritoruni.     The  median 
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Surface  anatomy. — In  the  middle  line,  extending  from  the  external  occipital 
protuberance  to  the  sacrum,  is  a  longitudinal  furrow,  especially  well  pronounced  in 
muscular  subjects  in  the  dorsal  and  lumbar  regions.  At  the  back  of  the  neck  it  is 
called  the  nuchal,  and  below"  that  point  the  spinal,  furrow.  It  is  produced  by 
the  presence  of  large  muscular  masses  upon  each  side  of  the  median  line,  and  by 
the  close  adherence  of  the  fasciae  to  the  ligamentum  nucha)  and  the  supra-spinous 
ligaments.  In  the  neck  and  dorsal  region  this  groove  lies  between  the  trapezius 
muscles,  and  in  the  lumbar  locality  between  the  erector  spinse  muscles.  The  spinal 
ftirrow  is  deepest  in  the  lower  dorsal  and  the  upper  lumbar  region  and,  as  it  descends 
toward  the  sacrum,  where  the  erector  spina?  muscles  are  more  tendinous,  gradually 
fades  away.  A  little  above  and  external  to  the  last  spinous  i)rocess  of  the  sacrum 
(third  sacral  spine)  is  a  depression  which  marks  the  position  of  the  posterior  supe- 
rior spine  of  the  ilium.  At  the  bottom  of  the  nuchal  furrow  the  bifid  spine  of 
the  axis,  and  less  distinctly  the  spines  of  the  third,  fourth,  and  fifth  cervical  verte- 
brae, may  be  felt.  The  spines  of  the  sixth  and  seventh  cervical  vertebrae  stand 
out  prominently.  At  the  bottom  of  the  spinal  furrow  the  spinous  processes  of  the 
dorsal,  lumbar,  and  scleral  vertebra^  may  be  readily  distinguished  ;  they  become 
more  pronounced  when  the  body  is  bent  forward. 

The  scapula  can  be  outlined  at  the  back  of  the  shoulder  with  facility  in  thin 
persons  and  with  difficulty  in  obese  persons.  The  vertebral  border  of  the  bone  is 
felt  at  the  side  of  the  spinal  furrow,  and  with  the  arm  at  the  side  of  the  body  is 
parallel  with  the  si)inous  processes  of  the  vertebra?.  During  abduction  of  the  arm, 
the  inferior  angle  of  the  scapula  glides  forward  and  the  vertebral  border  makes  an 
increasing  angle  with  the  spinous  j)rocesses  of  the  vertebrae.  The  axillary  border 
is  indistinctly  felt,  and  the  superior  border  can  not  be  i)ali)ated  through  the  over- 
lying muscles.  When  the  arms  are  hanging  by  the  side,  the  superior  angle  of  the 
scapula  is  opposite  the  upper  margin  of  the  second  rib,  and  the  inferior  angle  over- 
lies the  seventh  intercostal  space.  The  inferior  angle  is  a  guide  in  the  operations 
of  aspiration  or  drainage  of  the  j)leural  sac,  which  are  performed  in  the  fifth  or 
sixth  intercostal  space  at  the  side  of  tlie  thorax.  The  spinous  and  acromion  pro- 
cesses of  the  scapulie  are  subcutaneous  and  readily  palpated,  so  that  fractures  of 
these   proce&ses  are  detected  more   easily  than  fractures  of  other  portions  of  the 
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the  external  condyle  of  the  humerus  and  the  styloid  process  of  the  radius,  or  the 
internal  condyle  of  the  humerus  and  the  styloid  process  of  the  ulna. 

Over  the  inner  end  of  the  spine  of  the  scapula  is  a  depression  which 
marks  the  position  of  •  the  flat,  triangular  tendon,  into  which  the  lower  fibers 
of  the  trapezius  muscle  are  inserted.  Above  the  spine  of  this  bone,  extending  to 
the  sloping  surface  of  the  shoulder,  is  a  rounded  elevation,  produced  by  the 
trapezius  resting  upon  the  levator  anguli  scapulae  and  supra-spinatus  muscles. 

When  the  patient  is  sitting  and  his  arms  hang  between  his  thighs  so 
as  to  depress  the  scapula?,  the  spines  of  those  bones  are  almost  opposite  the 
fissures  between  the  upper  and  lower  lobes  of  the  lungs.  The  location  of  these 
fissures  is  of  importance  in  the  diagnosis  of  lobar  pneumonia. 

The  lower  ribs  can  be  felt  at  the  back  of  the  trunk,  external  to  the  erector 
spinse  muscle.  As  the  twelfth  rib  does  not  always  extend  beyond  the  oater 
margin  of  the  erector  spinae  muscle,  the  ribs  should  be  counted  from  above 
downward.  Just  below  the  last  rib  and  external  to  the  erector  spinse  muscle 
the  kidney  can  be  palpated  and  subjected  to  pressure. 

In  percussion  or  auscultation  at  the  back  of  the  chest,  the  patient  should  cross 
his  arms  and  lean  forward  so  that  the  scapulae  will  be  carried  forward,  and  uncover 
as  mucli  of  the  posterior  surface  of  the  chest  as  possible.  Because  of  the  presence 
of  thick  masses  of  muscular  tissue  in  the  vertebral  grooves,  there  is  at  all  levels 
dullness  on  percussion  close  to  the  spinous  processes  of  the  vertebrae. 

The  spines  of  the  vertebrae  lie  in  a  straight  line,  and  the  spinal  column 
presents  no  lateral  curves.  The  back,  like  the  spinal  column,  contains  four 
antero-posterior  curves — the  cervical,  thoracic,  lumbar,  and  pelvic.  The  cervical 
curve  of  the  spinal  column  is  convex  forward,  the  thoracic  curve  concave  forward, 
the  lumbar  curve  convex  forward,  and  the  pelvic  curve,  which  is  formed  by  the 
sacrum  and  coccyx,  concave  forward.  As  seen  in  viewing  the  surface  of  the 
l)ack,  the  cervical  curve  is  concave  l^ackward,  the  thoracic  convex  backward,  the 
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backward ;  in  persons  who,  from  spinal  caries,  have  angular  forward  curvature  of 
the  upper  part  of  the  thoracic  region  of  the  spine  and  are  compelled  to  increase 
the  curve  of  the  lumbar  spine  on  account  of  the  advanced  position  of  the  head  and 
shoulders ;  in  pregnant  women,  and  in  obese  persons. 

Lateral  curvature  of  the  spinal  column  in  children  is  caused  by  sitting  in 
one  position  for  a  long  time ;  by  aii  unequal  length  of  the  lower  extremities,  which 
causes  lateral  inclination  of  the  pelvis,  and  by  empyema.  Lateral  curv-ature  of 
the  spinal  column  from  malposition  is  most  common  in  girls  who  have  less 
exercise  than  boys  and  who  are,  therefore,  more  easily  tired.  If  such  a  child  sit 
for  a  long  time  upon  a  seat  not  well  designed  for  comfort,  or  at  a  desk  which 
is  not  of  the  proper  height,  the  muscles  of  the  back  become  tired,  and  the  child 
curves  the  back  so  that  the  weight  will  be  supported  by  the  spinal  column 
without  much  assistance  from  the  muscles.  By  taking  the  child  from  school  and 
giving  her  plenty  of  muscular  exercise,  massage,  and  gj-mnasties,  and  avoiding 
uncomfortable  positions,  the  condition  is  corrected.  If  the  lateral  curv^ature  be 
produced  by  a  short  leg,  a  thick  sole  on  the  shoe  of  that  leg  will  correct  the 
deformity  of  the  spinal  column.  The  most  common  condition  which  causes 
shortening  of  one  leg  is  hip  disease.  Nature  tilts  the  pelvis  to  compensate  for 
the  shortness  of  the  affected  liml>,  and  laterally  curves  the  spinal  column  so 
that  equilibrium  may  be  maintained.  When  one  lung  is  permanently  collapsed 
as  a  result  of  empyema,  the  pulmonary  space  of  that  side  is  diminished,  the 
ribs  fall  together,  and  the  thoracic  portion  of  the  spinal  column  is  cuiTed. 
Curvature  of  the  thoracic  portion  necessitates  compensatory  curvature  of  the 
lumbar  portion  of  the  spinal  column.  The  concavity  of  the  thoracic  and  the 
convexity  of  the  lumbar  curvature  are  directed  toward  the  affected  side.  In  the 
most  common  form  of  lateral  curv^ature  the  thoracic  region  of  the  spinal  column  is 
deflected  to  the  right  and  the  lumbar  region  to  the  left.     A  line  drawn  along  the 
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column  is  sharply  curved  forv\^ard  and  the  spinous  processes  of  the  involved 
vertebrae  project  backward. 

When  caries  of  the  vertebrae  is  rapidly  progressing,  abscess  formation  occurs. 
These  pus  collections  are  called  cold  abscesses  because  they  are  not  associated  with 
heat  and  redness. 

In  disease  of  the  cervical  vertebrae  the  pus  accumulates  behind  the  pre- 
vertebral fascia  and  the  pharynx,  forming  a  retro-pharjmgeal  abscess,  which  causes 
bulging  in  the  posterior  pharyngeal  wall,  and  diflSculty  in  respiration  and 
deglutition.  It  may  rupture  into  the  pharynx,  gravitate  to  the  posterior  medias- 
tinum, or  burrow  outward  to  the  posterior  triangle  of  the  neck,  and  even  enter  the 
axilla. 

In  caries  of  the  dorsal  vertebrae  the  pus  usually  gravitates  to  the  diaphragm, 
passes  under  the  internal  arcuate  ligament  and  the  psoas  fascia,  and  becomes  a 
psoas  abscess  ;  or  it  burrows  under  the  external  arcuate  ligament  and  the  anterior 
lamella  of  the  lumbar  foscia,  and  forms  a  lumbar  abscess.  The  pus  may,  how- 
ever, ulcerate  V.)ackward  between  the  ribs,  and  cause  a  swelling  in  the  back  ;  or  it 
may  follow  the  ribs  and  intercostal  muscles  forward,  and  produce  a  swelling  at  the 
side  or  front  of  the  chest.  Rarely,  one  of  these  abscesses  may  rupture  into  the 
esophagus,  pleura,  lung,  or  pericardium. 

In  caries  of  the  lumbar  vertebrae  the  pus  usually  enters  the  sheath  of  the 
psoas  muscle,  and  forms  a  psoas  abscess.  It  gravitates  downward  under  the  psoas 
division  of  the  iliac  ftiscia.  After  passing  under  Poupart^s  ligament  it  produces  a 
swelling  at  the  outer  side  of  the  femoral  sheath,  where  the  psoas  and  the  iliacus 
nmscles  ai)proach  the  surface,  from  a  common  tendon,  and  occupy  a  common 
fascial  compartment.  These  abscesses  may,  however,  ulcerate  through  the  iliac 
fascia  and  open  into  the  peritoneal  cavity,  the  ascending  or  descending  colon  or 
other  portions  of  the  bowel,  tlie  ureter,  or  the  bladder.  The  pus  sometimes  passes 
under  the  anterior  lamella  of  the  lumbar  fascia  into  the  sheath  of  the  quadratus 
himborum  muscle,  and  forms  a  lumbar  abscess.  This  abscess  may  ulcerate 
through  the  middle  and  ])()steriur  lamella?  of  the  lumbar  fascia  and  into  the 
triaii<4'le  of  IVtit,  and  ])ro(luec  a  swelling  near  the  middle  of  the  crest  of  the  ilium. 
From  this  description  it  may  In*  understood  how  caries  of  the  upper  regions  of  the 
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The  seventh  cervical  spine  corresponds  to  the  highest  level  of  the  apices  of  the 
lungs. 

The  third  thoracic  spine  lies  opposite  the  point  where  the  aorta  approaches 
the  spinal  column,  the  highest  level  of  the  lower  lobes  of  the  lungs,  and  the 
bifurcation  of  the  trachea. 

The  fourth  thoracic  spine  is  located  opposite  the  point  of  termination  of  the 
arch  of  the  aorta  and  the  highest  level  of  the  heart. 

The  eighth  thoracic  sj)ine  marks  the  lowest  level  of  the  heart  and  the  level 
of  the  central  tendon  of  the  diaphragm. 

The  7iinth  thoracic  spine  marks  the  level  of  the  cardiac  orifice  of  the  stomach 
and  the  upper  limit  of  the  spleen. 

The  tenth  thoracic  spine  locates  the  lowest  level  of  the  bases  of  the  lungs 
and  the  level  at  which  the  liver  reaches  the  abdominal  walls  i)osteriorly. 

The  eleventli  thoracic  spine  locates  the  lower  limit  of  the  spleen,  the  position 
of  the  supra-renal  capsule,  and  the  upper  border  of  the  right  kidney. 

The  twelfth  tlioracic  spine  is  on  a  level  with  the  lowest  part  of  the  pleurje, 
the  aortic  opening  of  the  diaphragm,  and  the  pylorus. 

The  spine  of  the  first  lumbar  vertebra  is  situated  opposite  the  renal  vessels,  the 
pelvis  of  the  ureter,  and  the  ])ancreas. 

The  second  hnnbar  spine  lies  opposite  the  end  of  the  spinal  cord,  the  third 
portion  of  the  duodenum,  and  the  receptaculum  chyli. 

The  third  hnnbar  spine  is  found  just  above  the  level  of  the  umbilicus  and 
below  that  of  the  lower  border  of  the  right  kidney. 

The  fourth  lumbar  spine  is  located  oi)posite  the  bifurcation  of  the  aorta  and 
the  highest  part  of  the  crests  of  the  ilia. 

The  Jifth  lumbar  spine  marks  the  origin  of  the  inferior  vena  cava. 

The  third  sacral  spine  lies  opposite  the  termination  of  the  sigmoid  Hexure  and 
the  lowest  level  of  the  sj)inal  membranes. 

The  tip  of  tJie  coccyx  marks  the  junction  of  the  first  and  second  i)orti()ns  of  the 
rectum. 

The  origins  of  the  spinal  nerves  will  not  l)e  found  opj)osite  their  corre- 
spondingly numbered  vcrtel)no,  but  as  follows  :  The  eigld  cerrical  nerve,^  arise  above 
the  sixth  cers'ical  spine,  the  upper  six  tJioracir  curves  l)etween  the  sixth  cervical 
and  fourth  thoracic  spines,  the  lower  six  thoracic  nerrcs  between  the  fourth  and 
eleventh  thoracic  spines,  the  five  hnnbar  nerves  iR'twuen  the  eleventh  and  twelfth 
thoracic  spines,  and  the  Jive  sacral  tierves  l)c.'tween  the  last  thoracic  and  first 
lumbar  spines. 

The  positions  of  the  primary  bronchi  are  indicatiMl  by  lines  extending  from 
the  third  thoracic  spine,  or  a  jxunt  a   little  ])elow  it,  to  the  dimple  in  the  skin 
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over  the  root  of  the  spine  of  the  scapula.  Sounds  are  heard  more  clearly  in  the 
right  bronchus  because  it  lies  nearer  the  back  of  the  chest. 

The  kidneys  are  situated  oi)posite  the  lower  two  ribs,  with  their  inferior  ends 
projecting  below  the  twelfth  rib  ;  to  ascertain  if  any  tenderness  exist  in  the  diseased 
organ,  pressure  may  be  made  upon  it  just  under  the  last  rib,  external  to  the  erector 
spinse  muscle.  This,  too,  is  the  site  selected  when  operating  for  removal  of,  and  in 
exploratory  operations  upon,  the  kidney  through  the  back.  The  right  kidney 
is  lower  than  the  left,  more  than  half  of  it  projecting  below  the  last  rib. 

The  iliac  crest  at  its  highest  point  is  located  about  opposite  the  fourth  lumbar 
spine. 

The  external  surface  of  the  spleen  is  directed  outward  and  backward.  This 
organ  lies  l>eneatli  the  ninth,  tenth,  and  eleventh  ribs,  from  which  it  is  separated 
by  the  peritoneum,  diaphragm,  the  lower  portion  of  the  left  lung,  and  the  two 
layers  of  the  left  pleura.  It  holds  an  oblique  position  ;  its  long  axis  almost 
corresponding  to  the  line  of  tlie  tenth  rib. 

To  either  side  of  tlie  spinal  furrow  in  the  upper  part  of  the  back  are  the 
scapulas,  or  slioulder  blades,  covered  by  the  trapezius,  deltoid,  supra-spinatus, 
infra-spinatus,  and  latissimus  dorsi  muscles.  The  scapulae  cover  the  ribs  from  the 
second  to  the  seventh  inclusive.  The  parts  of  the  scapula  most  readily  felt  are  the 
spine  and  the  acromion  process,  both  of  which  are  subcutaneous.  The  position  of 
the  acromion  is  marked  by  a  depression  when  the  arm  is  elevated,  and  in  muscular 
subjects  with  the  arm  hanging  loosely. 

At  the  junction  of  the  outer  border  of  the  acromion  with  the  lower  border  of 
the  spine  is  found  the  acromial  angle,  from  which  point  measurements  are  taken 
to  determine  the  comparative  lengths  of  the  upper  extremities.  At  the  inner  end 
of  the  spine  of  the  scapula  is  a  depression  which  corresponds  to  the  triangular 
tendon  into  whicli  the  lower  fil)ers  of  the  trapezius  muscle  are  inserted. 

The  slo[)ing  superior  surfLice  of  the  shoulder  is  formed  by  the  trapezius  which 
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from  the  inferior  angle,  and  with  the  arm  hanging  by  the  side  of  the  body  is 
nearly  parallel  to  the  spinal  furrow.  At  the  upper  extremity  of  this  border 
the  superior  angle  of  the  scapula  can  be  distinguished.  With  the  arm  at  the 
side  of  the  body  the  superior  angle  of  the  scapula  is  opposite  the  upper  border 
of  the  second  rib  and  on  a  level  with  the  interval  between  the  spines  of  the 
first  and  second  thoracic  vertebrae.  The  superior  border  of  the  scapula  can 
but  seldom  be  felt,  on  account  of  the  thickness  of  the  overlying  muscle.  The 
axillary  border  of  the  scapula  can  be  indistinctly  felt  through  its  thick  muscular 
covering. 

The  movements  of  the  scapula  are  those  of  gliding  upward  and  downward,  as 
in  shrugging  the  shoulders ;  backward  and  forward,  as  in  moving  the  shoulders  in 
those  directions ;  and  a  gliding  rotatory  motion,  as  when  the  arm  is  fully  abducted. 
These  movements  are  best  studied  in  the  living  subject.  On  account  of  the  great 
mobility  of  the  scapula  ankylosis  of  the  shoulder-joint  does  not  occasion  so  much 
disability  as  might  be  expected.  In  physical  examination  of  the  chest  poste- 
riorly the  patient  should  fold  the  arms  across  the  chest,  in  order  to  bring  the 
scapulae  forward  and  uncover  as  much  of  the  chest  wall  as  possible. 

The  ribs  should  alwavs  be  counted  from  above  downward,  as  the  twelfth  rib 
may  not  project  beyond  the  outer  margin  of  the  erector  spinse  muscle  and  therefore 
will  not  be  felt  distinctlv. 

Dissection. — Phice  the  body,  face  downward,  upon  the  table,  with  a  block 
under  the  chest  and  one  under  the  pelvis  so  as  to  curve  the  back  and  permit 
the  head  to  hang  low  enough  to  make  the  structures  of  the  back  tense.  The 
arms  should  be  allowed  to  hang  over  the  sides  of  the  table  to  make  the  structures 
between  the  shoulders  tense.  Carry  an  incision  from  the  external  occipital  protub- 
erance down  the  median  line  of  the  back  to  the  sacrum.  From  the  ui)per  end  of 
this  incision  make  another  outward  over  the  superior  curved  line  of  the  occipital 
bone.  Make  a  third  incision  from  the  acromion  over  the  spine  of  the  scapula 
to  the  first  incision ;  and,  lastly,  one  from  the  lower  end  of  the  longitudinal  cut 
along  the  sacro-iliac  junction  and  over  the  crest  of  the  ilium.     Reflect  the  segments 
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intercostal  and  lumbar  arteries.     Branches  of  the  posterior  primary  divisions  of 
the  spinal  nerves  furnish  the  nen^e  supply. 

The  posterior  primary  branches  of  the  spinal  nerves,  with  the  exception  of 
the  first  cervical  nerve  (suboccipital),  the  fourth  and  fifth  sacral,  and  the  coccy- 
geal nerves,  divide  into  external  and  internal  branches;  each  primary  branch 
supj)lies  sensory  fibers  to  the  skin  in  each  region  of  the  back.  Both  the  external 
and  internal  branches  supply  nerves  to  the  muscles  of  the  back. 

The  external  branches  in  the  cervical  regicm  supply  the  nmscles,  while  the 
internal  branches  of  the  second,  third,  fouilh,  and  fifth  nerv^es  supply  the  skin, 
fasc^icT,  and  muscles.  The  internal  branch  of  the  posterior  division  of  the  second 
cervical  nerve,  the  great  occipital,  pierces  the  complexus  and  trapezius  muscles 
and  ramifies,  with  the  occipital  artery,  in  the  superficial  fascia  of  the  back  of 
the  scalp.  The  internal  branches  of  the  third,  fourth,  and  fifth  cervical  nerves^ 
after  supplying  the  adjacent  muscles,  pierce  the  trapezius  muscle  near  the  liga- 
mentum  nuehai  and  pass  outward  to  supply  the  skin  and  fasciae  over  that  muscle. 
The  internal  branch  of  the  third  cervical  nen'c  is  directed  toward  the  scalp, 
and  is  called  tlie  smallest  or  third  occipital  nerve.  The  branches  of  the  sixth, 
seventh,  and  eighth  cervical  nerves  supi)ly  the  adjacent  muscles. 

In  the  thoracic  region  the  external  branches  of  the  posterior  divisions  of  the 
upi)er  six  thoracic  nerves  supply  the  muscles,  while  the  same  branches  of  the 
lower  six,  after  su])i)lying  tliu  muscles,  pierce  the  latissimus  dorsi  near  the  angles 
of  the  ribs  to  furnish  nerves  to  the  skin.  The  internal  branches  of  the  posterior 
divisions  of  the  upper  six  thoracic  nerves  supply  the  muscles  of  the  back,  and 
pierce  the  trapezius  near  the  sjunous  processes  to  supply  the  skin.  The  internal 
branches  of  the  lower  six  thoracic  nerves  supply  the  muscles,  and  send  small  twigs 
to  the  skin. 

The  external  branches  of  the  posterior  divisions  of  the  first  three  lumbar 
nerves  supply  the  adjaciMit  muscles,  become  subcutaneous  at  the  outer  border  of 
the  enactor  spinfc,  and  pass  ovvv  the  crest  of  the  ilium  to  supply  the  skin  of  the 
gluteal  region;  the  corresponding  branches  of  the  fourth  and  fifth  lumbar  nerves 
suj)])ly  the  erector  spina*  muscle.  The  internal  branches  of  the  posterior  division 
of  the  lumbar  nerves  are  small ;  they  suj>ply  the  multifidus  spinas  muscle. 

The  i^ostcrior  j>riniary  divisions  of  the  upper  four  snci'ol  nerves  emerge  at  the 
posterior  sacral  foramina,  while  the  posterior  division  of  the  fifth  emerges  between 
the  sa<-nnn  and  coccyx. 

The  iH»stcrior  divisions  of  the  upper  three  mrrtil  nerves  divide  into  external 
and  internal  Ijranches,  \vliil«.'  the  lower  "two  sacral  and  the  coccygeal  nerves  do  not 
divide.  The  external  l>ranc]ies  ot'  tlie  ]K)sterior  divisions  of  the  upper  three 
sacral  nerves  i'nnn  jnops  u[M>n  the  l)ack  of  the  sacrum  between  themselves  and  the 
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external  branch  of  the  last  lumbar  nerve,  and  upon  the  posterior  surface  of  the 
great  sacro-sciatic  ligament  form  a  second  series  of  loops.  From  these  loops  are 
derived  two  or  three  nerves  which  pierce  the  gluteus  maximus  to  supply  the 
integument.  The  internal  branches  of  the  posterior  divisions  of  the  upper  three 
sacral  nerves  supply  the  multifidus  spinae  muscle.  The  posterior  divisions  of 
the  lower  two  sacral  nerves  form  loops  w4th  the  coccygeal  nerve  and  the 
posterior  branch  of  the  third  sacral.  Branches  from  these  loops  supply  the 
skin  over  the  coccyx. 

Cutaneous  nerves. — The  skin  of  the  back  is  supplied,  in  the  cervical  region^ 
by  the  internal  branches  of  the  posterior  divisions  of  the  second,  third,  fourth,  and 
fifth  cervical  nerves ;  in  the  thoracic  region  by  the  internal  branches  of  the  posterior 
divisions  of  the  upper  six  thoracic  nerv^es,  and  the  internal  and  external  branches* 
of  the  posterior  divisions  of  the  lower  six  thoracic  nerves ;  in  the  lumbar  region, 
by  the  external  branches  of  the  posterior  divisions  of  the  upper  three  lumbar 
nerves ;  over  the  sacrum  and  coccyx^  by  the  external  branches  of  the  posterior 
divisions  of  the  last  lumbar  nerve,  upper  three  sacral  nerves,  the  posterior  divisions 
of  the  lower  two  sacral  nerves,  and  by  the  coccygeal  nerve. 

The  cutaneous  nerves  are  accompanied  by  the  cutaneous  branches  of  the 
dorsal  branches  of  the  intercostal  and  lumbar  arteries. 

Dissection. — The  superficial  fascia  is  to  be  reflected  after  making  incisions 
similar  to  those  made  in  the  removal  of  the  skin. 

The  deep  fascia,  dense  and  fibrous,  invests  the  superficial  muscles  of  the  back 
(trapezius  and  latissimus  dorsi).  It  is  continuous  with  all  the  adjacent  deep  fasciae, 
and  is  attached  to  the  following  bony  prominences  of  the  back :  The  spines  of 
the  vertebrae  wuth  the  intervening  supra-spinous  ligaments,  the  sacrum,  the  iliac 
crests,  spines  of  the  scapulae,  and  the  superior  curved  ridges  of  the  occipital  bone. 
In  the  lumbar  region  the  deep  fascia  blends  with  the  glistening  triangular 
aponeurosis  of  the  latissimus  dorsi  muscle,  which  aponeurosis  extends  from  the 
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level  of  the  shoulders,  the  lower  part  of  the  trapezius  muscle,  the  latissimus  doni 
and  its  aponeurosis,  and  the  posterior  fibers  of  the  external  and  internal  obliqiie 
muscles. 

The  trapezius  is  a  broad,  flat  muscle,  triangular  in  outline,  with  the  base  erf 
the  triangle  directed  toward  the  spines  of  the  vertebrse  and  the  apex  toward  the 
summit  of  the  shoulder.  It  is  one  of  the  most  extensive  muscles  of  the  body.  It 
arises  from  the  inner  one-third  of  the  superior  curved  line  of  the  occipital  bonfii 
the  external  occipital  protuberance,  the  ligamentum  nuchae,  the  spinous  prooea 
of  the  seventh  cervical  vertebra  (vertebra  prominens),  the  spinous  processes  of  all 
the  thoracic  or  dorsal  vertebrae,  and  from  the  intervening  supra-spinous  ligameiltli 
From  this  extensive  origin  its  fibers  converge  outward  to  the  top  of  the  fihffflljlijr 
It  is  inserted  into  the  contiguous  margins  of  the  clavicle,  acromion  pTOoeai^,i|||. 
spine  of  the  scapula,  being  attached  to  the  outer  one-third  of  the  posterior  1xi|||||';; 
and  upper  surface  of  the  clavicle,  to  the  inner  border  of  the  upper  sar&oecf  4Mt 
acromion  process,  and  to  the  entire  length  of  the  upper  margin  of  the  spine  <rf  tilt 
scapula.  The  lowermost  fibers  form  a  triangular  aponeurosis  at  the  base  of  the 
spine  of  the  scapula,  over  which  it  glides  to  be  inserted  into  a  tubercle  at  the 
inner  extremity  of  the  spine.  Between  the  base  of  the  spine  of  the  scapula  and 
the  tendon  is  a  small  svnovial  Inirsa,  which  facilitates  the  movements  of  the 
tendon.  The  muscle  is  tendinous  at  its  attachments,  and  is  lusterless  and  adherent 
to  the  skin  in  the  occipital  region,  while  between  the  sixth  cervical  and  third 
thoracic  spines  the  aponeurosis  of  origin  is  semi-elliptic,  forming  a  complete  elhpse 
with  its  fellow  of  the  opposite  side.  The  two  trapezii  form  a  diamond-shaped 
quadrangle, — a  trapezium  (hence  the  name), — with  the  lateral  angles  at  the 
shoulders  and  the  vertical  angles  at  the  oceijuit  and  twelfth  dorsal  spine. 

The  trapezius  muscle  is  subcutaneous  throughout  its  entire  extent ;  in  the 
neck  it  rests  upon  the  comi)lexus,  splenius  capitis  et  colli,  levator  anguli  scapulse, 
and  rhoniboideus  minor  nuiscles ;  and  in  the  back  upon  the  rhomboideus  major, 
supra-spinatus,  infra-spinatus,  ])art  of  the  serratus  posticus  superior,  latissimus 
dorr<i  nmscles,  and  the  vertel)ral  apcaiourosis.  Its  anterior  cervical  border  forms 
the  posterior  l)oundarv  of  the  posterior  common  triangle  of  the  neck,  and  is  nearly 
I)arallel  with  the  posterior  filxM's  of  tlie  sterno-cleido-mastoid  muscle. 

Blood  Srpi'LV. — From  the  princei)s  cervicis,  superficial  cervical,  and  posterior 
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same  side,  and  extend  the  neck.  The  middle  fibers  draw  the  scapula  toward  the 
spines  of  the  vertebrae,  and  rotate  it  so  as  to  raise  -the  point  of  the  shoulder.  The 
lower  fibers  draw  the  shoulder  blade  inward  and  downward,  and  rotate  it  so  as  to 
elevate  the  point  of  the  shoulder.  Acting  as  a  whole,  the  two  muscles  draw  the 
scapulae  nearer  together ;  elevate  the  point  of  the  shoulder,  and  extend  the  neck, 
as  in  opisthotonos. 

The  ligamentum  nuchae  is  a  fibro-elastic  band  extending  from  the  external 
occipital  protuberance  to  the  spine  of  the  seventh  cervical  vertebra,  where  it  is 
continuous  with  the  supra-spinous  ligaments  of  the  back.  Fibrous  extensions 
from  it  to  the  underlying  spines  of  the  cervical  vertebra)  form  a  septum  between 
the  muscles  of  the  two  sides  of  the  back  of  the  neck.  It  is  almost  rudimentarv  in 
man,  but  in  the  living  body  can  l)e  identified  through  the  skin  by  dropping  the 
head  fonvard  and  allowing  it  to  hang  l>y  its  own  weight,  when  the  ligament  can  be 
demonstrated.  In  the  lower  animals,  such  as  the  horse,  the  ligamentum  nucha} 
holds  the  head  uj)  without  any  effort ;  in  fact,  muscular  force  is  required  to  Qavry 
the  head  to  the  ground  and  hold  it  there,  as  in  grazing. 

The  latissimus  dorsi  is  a  broad,  flat,  triangular  muscle,  with  an  elongated 
and  twisted  aj)ex.  It  lies  u{)on  the  lower  portion  of  the  back  and  outer  side  of 
the  chest,  covering  a  part  of  the  side  of  the  latter  structure  and  all  of  the  back 
from  the  level  of  the  sixth  thoracic  vertebra  to  the  crest  of  the  ilium. 

This  muscle  arises  by  an  aponeurosis  from  the  spinous  j)rocesses  of  the  lower 
six  thoracic,  the  lumbar,  and  the  sacral  verteV)ra^,  the  intervening  supra-spinous 
ligaments,  the  back  of  the  sacrum,  and  the  posterior  one-third  of  the  outer  lip  of 
the  crest  of  the  ilium,  and  from  the  lower  three  or  four  ribs  by  fleshy  finger-like 
bands  which  interdigitate  with  similar  processes  of  the  external  oblicjue  muscle. 
Its  sacral  origin  is  in  common  with  that  of  the  erector  si)inie  muscle,  and  its 
aponeurosis  is  the  posterior  layer  of  the  lumbar  fascia.  Its  fibers  converge  to  the 
common  tendon.  The  upper  fibers  pass  horizontally  outward  over  the  inferior 
angle  of  the  scapula ;  the  middle,  obli(|uely  upward  and  outward  ;  and  the  lower, 
almost  vertically  upward.  At  the  side  of  the  chest  they  form  a  long,  tliick,  fleshy 
mass,  which  sometimes  receives  an  additional  slij)  from  the  inferior  angle  of  the 
scapula  and  passes  along  the  axillary  bonier  of  that  bone  in  contact  with  the  teres 
major  muscle,  aroun<l  which  the  latissimus  dorsi  turns.  It  is  inserted  into  the 
bottom  of  the  Ijicipital  groove  between  the  insertions  of  the  teres  major  and 
pectoralis  major  muscles  by  a  flat  tendon  about  three  inches  long.  Near  its 
insertion  it  twists  upon  itself  so  that  the  lower  fibers  are  inserted  highest,  and  the 
upper  ones  lowest.  The  inferior  margin  of  the  tendon  is  united  to  that  of  the 
teres  major  muscle,  a  bursa  usually  existing  between  the  two.    Sometimes  there  is 
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turns  around  the  teres  major  it  forms  with  that  muscle  the  posterior  fold  of  the 
axilla. 

The  latissimus  dorsi  muscle  is  subcutaneous  throughout  its  entire  extent, 
except  at  that  portion  of  its  origin  where  it  is  overlapped  by  the  trapezius  muscle. 
It  lies,  from  below  upward,  upon  the  vertebral  aponeurosis  which  covers  the  erector 
spinaj  muscle  and  its  upward  continuations,  the  serratus  posticus  inferior  muscle, 
lower  ribs,  external  intercostal  muscles,  serratus  magnus  muscle,  inferior  angle  of 
the  scapula,  rhomboideus  major,  infra-spinatus,  and  teres  major  muscles.  Just 
above  the  crest  of  the  ilium  there  appears,  except  in  very  muscular  subjects,  a 
triangular  interv^al  (triavgle  of  Petit),  which  is  bounded  below  by  the  crest  of  the 
ilium,  behind  by  the  anterior  border  of  the  latissimus  dorsi  muscle,  and  in  firont 
by  the  posterior  border  of  the  external  oblique  muscle.  Its  floor  is  formed  by  the 
internal  oblicjue  muscle.  This  triangle  is  not  present  in  very  muscular  subjects, 
because  the  posterior  border  of  the  external  oblique  muscle  is  overlapped  by  the 
latissimus  dorsi  muscle.  When  the  arm  is  abducted,  a  small  triangular  interval 
exists  between  the  upi)er  border  of  the  latissimus  dorsi  muscle,  the  vertebral  border 
of  the  scapula,  and  the  trapezius  muscle.  In  the  floor  of  this  triangle  are  found 
the  lower  part  of  the  rhomboideus  major  muscle  and  the  sixth  intercostal  space. 
With  the  exception  of  the  median  line  of  the  sternum,  this  is  the  only  part  of  the 
wall  of  the  thorax  which  is  not  covered  bv  muscle. 

Blood  Supply. — From  tlie  subscapular  artery. 

Nkrve  Supply. — From  the  long  sul)scaj)ular  nerve. 

Action. — It  is  an  internal  rotator  of  the  humerus  and  draws  the  arm  down- 
ward and  backward.  Acting  from  its  insertion  it  elevates  the  lower  ribs,  as  in 
forced  insj)iration,  laterally  flexes  the  spinal  column,  and  draws  the  trunk  and 
pelvis  forward  and  upward,  and  hence  is  much  used  in  horizontal-bar  exercise 
and  climl)ing.  It  is  well  develoj)ed  in  swimmers,  as  it  draws  the  arm  downward 
and  at  the  same  time  rotates  it  inward. 

Dissection. — Tlie  trapezius  muscle  should  now  be  cut  through  about  one  and 
one-half  inclies  fnnn  its  vertebral  attachment  and  reflected  outward,  carrj'ing  with 
it  the  deep  layer  of  the  deep  fascia  which  covers  the  under  surface  of  the  muscle. 
Dissection  of  the  (Icej)  surface  of  the  traj)ezius  muscle  will  demonstrate  the  pres- 
ence of  the  spinal  accessory  nerve,  branches  of  the  cervical  plexus,  and  the  terminal 
j)ortion  of  the  superfieial  cervical  artery.  The  nerve  filaments  join  to  form  the 
suhtrapezial  plexus,  twii^s  from  which  sui)j)ly  the  muscle.  In  close  relation  with 
tlie  lower  jK)rtion  of  tlie  spinal  accessory  nerve  is  the  superficial  cervical  arter}*, 
whieh,  if  traced  downward  to  the  anterior  border  of  the  trapezius  muscle,  will  be 
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attached  to  the  posterior,  or  vertebral,  border  of  the  scapula :  The  levator  anguli 
scapulae,  above  the  base  of  the  spine ;  the  rhomboideus  minor,  opposite  the 
base  of  the  spine ;  and  the  rhomboideus  major,  below  the  base  of  the  spine. 
The  posterior  belly  of  the  omo-hyoid  muscle,  which  arises  from  the  upper  border 
of  the  scapula  internal  to  the  supra-scapular  notch,  will  also  be  seen. 

The  levator  anguli  scapulae  muscle  arises  from  the  posterior  tubercles  of  the 
transverse  processes  of  the  upper  four  cervical  vertebrae  by  four  tendinous  slips. 
These  slips  unite  to  form  a  flat,  fleshy  mass,  which  passes  down  the  back  of  the 
side  of  the  neck  to  be  inserted  into  the  vertebral  border  of  the  scapula  above  the 
base  of  the  spine.  Its  superficial  surface  is  in  relation  with  the  deep  fascia  of  the 
neck,  the  middle  scalene,  the  trapezius,  and  sterno-mastoid  muscles,  the  internal 
jugular  vein,  the  spinal  accessor}^  nerve,  and  some  of  the  descending  branches  of 
the  cervical  plexus.  It  rests  upon  the  splenius  colli,  transversalis  colli,  cerv^calis 
ascendens,  and  serratus  posticus  superioris  muscles,  and  the  posterior  scapular 
vessels. 

Blood  Supply. — From  the  vertebral,  ascending  cervical,  superficial  cervical, 
and  posterior  scapular  arteries. 

Nerve  Supply. — From  the  fifth  cervical  nerve,  and  additional  filaments  from 
the  deep  branches  of  the  cervical  j)lexus. 

Action.— This  muscle  draws  the  upper  angle  of  the  scapula  upward  and 
forward,  at  the  same  time  rotating  that  bone  so  as  to  depress  the  summit  of  tlie 
shoulder.     Acting  from  its  insertion,  it  inclines  the  neck  to  one  side  and  extends  it. 

The  rhomboideus  minor  is  a  small,  flat,  ribbon-like  muscle  arising  from  the 
lower  end  of  the  ligamentum  nucha',  the  last  cendcal  and  first  thoracic  spines,  and 
the  supra-spinous  ligament.  It  extends  obliquely  downward  and  outward,  and  is 
inserted  into  the  vertebral  border  of  the  scajmla  opposite  the  base  of  the  sj)ine. 
It  is  covered  by  the  trai)ezius  muscle,  and  lies  ui)on  the  serratus  posticus  superioris 
and  intercostal  muscles,  the  j)Osterior  scapular  artery,  and  the  ribs. 

Blood  Supply. — Vroin  the  j)()sterior  scapular  artery. 

Nerve  Supply. — From  a  branch  of  the  fifth  cervical  nerve  which  will  be 
seen  beneath  the  rhomboidei. 

Action. — It  draws  the  scajmla  upward  and  inward  toward  the  spinal  column. 

The  rhomboideus  major  muscle  lies  below  the  rhomboideus  minor,  and  is 
about  three  times  as  l)roa(l.  It  arises  from  the  upper  four  or  five  thoracic  spines 
and  their  supra-spinous  ligaments,  and  is  inserted  into  the  vertebral  border  of 
the  scapula  opposite  the  infra-spinous  fossa. 

This  muscle  and  the  rhomboideus  minor  have  similar  relations,  except  that 
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Blood  Supply. — From  the  posterior  scapular  artery. 

Nerve  Supply. — From  a  branch  of  the  fifth  cervical  nerve. 

Action. — It  draws  the  scapula  upward  and  inward  toward  the  spinal  column, 
and  rotates  the  scapula  so  as  to  depress  the  summit  of  the  shoulder. 

Dissection. — The  fatty  tissue  covering  the  posterior  belly  of  the  omo-hyoid 
muscle  should  be  removed,  when  this  muscle  will  be  seen  to  arise  from  the 
superior  border  of  the  scapula  immediately  internal  to  the  supra-scapular  notch, 
and  in  part  from  the  ligament  converting  the  notch  into  a  foramen.  It  passes 
forward  and  upward  into  the  neck. 

Divide  the  posterior  belly  of  the  omo-hyoid  muscle  a  short  distance  above  ita 
origin  and  reflect  it  upward.  This  will  expose  the  supra-scapular  artery  and  nerve 
on  their  way  to  enter  the  supra-scapular  fossa. 

Before  dividing  the  levator  anguli  scapulae  and  rhomboidei  muscles  the 
dissector  should  turn  his  attention  to  the  cap  of  the  shoulder,  as  this  covers  many 
of  the  structures  to  be  considered. 

The  cap  of  the  shoulder  is  formed  by  the  deltoid  muscle,  which  is  covered  by 
a  part  of  the  deej)  fascia  called  the  deltoid  aponeurosis.  This  aponeurosis  is  thick 
and  strong,  and  sends  many  septa  between  the  bundles  of  fibers  of  the  muscla 
The  fascia  is  continuous  with  that  covering  the  pectoralis  major  muscle  in  front 
and  the  infra-spinatus  muscle  behind,  and  is  attached  to  the  clavicle,  acromion, 
and  spine  of  the  scapula. 

The  deltoid  muscle  resembles  an  inverted  triangle  wuth  an  indented  base ;  or 
the  Greek  J  inverted  ;  hence  its  name,  delta-like.  It  arises  from  the  shoulder 
girdle  opposite  the  insertion  of  the  trapezius  muscle,  and  so  marked  is  this  that 
the  clavicle  and  acTomion  j)rocess  and  spine  of  the  scapula  seem  but  bony  inter- 
ruptions in  one  grand  trapezo-deltoid  muscle  which  is  inserted  into  the  middle  of 
the  humenis.  It  arises  from  the  outer  one-third  of  the  anterior  border  of  the 
clavicle,  the  outer  l>order  and  suj)erior  surface  of  the  acromion  process,  and 
the  entire  lower  border  of  the  s{)ine  of  the  scapula.  From  these  points  its  fibers 
converge  to  form  a  tliick,  short  tendon,  which  is    inserted    into   the   middle  of 
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a  large  sacculated  bursa.  It  covers  the  coracoid  process  of  the  scapula,  the  tendons 
of  the  pectorales  major  and  minor,  the  coraco-brachialis,  the  subscapularis,  the  short 
and  long  heads  of  the  biceps,  the  supra-spinatus,  the  infra-spinatus,  the  teres  minor, 
the  long  and  outer  heads  of  the  triceps,  the  coraco-clavicular  and  coraco-acromial 
ligaments,  the  circumflex  vessels  and  nerve,  and  the  upper  end  of  the  humerus. 
Anteriorly,  it  adjoins  the  upper,  outer  margin  of  the  pectoralis  major  muscle,  with 
which  it  forms  the  delto-pectoral  sulcus  in  which  is  lodged  the  cephalic  vein  and 
the  descending  branch  of  the  acromio-thoracic  artery.  Abscess  of  the  shoulder- 
joint,  or  the  subdeltoid  bursii,  rarely  burrows  through  the  substance  of  this  muscle 
but  usually  points  at  one  of  its  borders. 

Atrophy  of  the  deltoid  muscle  causes  the  acromion  process  to  appear  more 
prominent,  and  a  dei)ression  to  exist  beneath  it.  This  condition  is  caused  by 
disuse,  as  in  ankylosis  of  the  slioulder-joint ;  more  frequently  by  diseasc^s  of  the 
spinal  cord,  as  acute  anterior  i)olio-myelitis ;  by  ascending  neuritis  of  the  circum- 
flex nerve,  usually  due  to  disease  of  the  shoulder-joint  and  causing  paralysis  of 
the  muscles ;  and  by  injury  of  the  circumflex  nerve,  by  a  blow  or  fracture  of  the 
upper  part  of  the  humerus.  A  careless  obsers^er  might  regard  a  case  of  atroi)hy 
of  the  deltoid  one  of  dislocation  of  the  head  of  the  humerus. 

Blood  Supply. — J'rom  the  acromio-thoracic,  the  anterior  and  posterior 
circumflex  arteries. 

Nerve  Supply. — From  the  circumflex  nerve. 

Action. — It  is  by  no  means  simj)le  in  its  action.  The  whole  muscle  abducts 
the  arm,  raising  it  to  a  right  angle  with  the  body.  The  posterior  fibers  retroduct 
the  arm  and  rotate  it  outward  ;  and  the  anterior  fibers  draw  the  arm  forward  and 
rotate  it  inward.  Thus  this  muscle  draws  the  arm  forward,  backward,  or  outward, 
and  rotates  it  inward  or  outward. 

Dissection. — Divide  the  deltoid  muscle  about  one  inch  from  its  origin,  and 
reflect  it  downward.  This  will  expose  the  structures  already  enumerated  as  in 
relation  with  its  under  surface.  When  reflecting  the  muscle,  the  bursa  separating 
the  deltoid  muscle  from  the  acromion  process  and  the  greater  tuberosity  may  have 
been  opened  ;  but  if  it  ])e  still  intact,  it  should  be  incised  and  its  extent  carefully 
noted  by  passing  the  finger  into  it.  In  some  injuries  of  the  shoulder  this  bursii 
may  be  affected  by  traumatic  bursitis,  with  marked  increase  of  the  fluid  contents 
of  the  sac.  This  would  cause  nuieh  j>rominence  of  the  shoulder  cap,  and  the 
consequent  increased  j)ressure  would  account  for  much  of  the  pain  exi)erienced 
upon  movement  of  the  arm. 

Divide  the  latissimus  dorsi   muscle  just  above  the  level  of  the  inferior  angle 
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Circumflex  arteries  and  nerve. — Tlie  anterior  and  posterior  circumflex 
arteries  and  the  circumflex  nerve,  wliich  have  been  described  with  the  dissection 
of  the  axilla,  will  be  seen  on  the  under  surface  of  the  reflected  deltoid  muscle. 

The  teres  major  muscle  arises  from  the  lower  part  of  the  axillary  border 
of  the  scapula,  from  the  back  of  the  inferior  angle  of  the  scapula,  and  from  the 
fibrous  septum  between  the  teres  major  and  the  teres  minor  muscle.  It  passes 
upward  and  outward,  and  forms  a  short,  flat  tendon,  which  is  inserted  into  the 
posterior  bicipital  ridge  of  the  humerus  behind  the  tendon  of  the  latissimus  dorei 
muscle,  from  which  it  is  separated  by  a  bui-sa. 

Blood  Supply. — From  the  subscajmlar  and  posterior  circumflex  arteries. 

Nerve  Supply. — From  the  lower  subscajmlar  nerve. 

Action. — It  assists  the  latissinms  dorsi  muscle  in  adducting  the  arm  and 
rotating  it  inward  ;  if  the  arm  V>e  fixed  upward  and  forward,  it  rotates  the  scapula 
by  drawing  the  lower  angle  forward  ;  and  if  the  scapula  also  be  fixed,  it  assists 
the  latissimus  dorsi  muscle  in  drawing  the  trunk  upward  and  forward,  as  in 
climbing. 

The  infra-spinous  fascia  is  a  dense  membrane  which  covers  the  infra- 
spinatus and  teres  minor  muscles.  It  is  attached  to  the  circumference  of  the 
infra-spinous  fossa,  and  gives  origin  to  some  of  the  fibers  of  the  muscles  which  it 
covers.  At  the  outer  border  of  the  deltoid  it  gives  off*  a  process  which  passes  over 
that  muscle.     This  fascia  must  be  removed  to  expose  the  underlying  muscles. 

The  teres  minor  muscle  hugs  the  axillary'  border  of  the  scapula.  It  arises 
from  the  upper  two-thirds  of  the  dorsal  surftice  of  this  margin.  There  is  an  aponeu- 
rotic lamina  between  it  and  the  teres  major  nmscle,  and  a  lamina  between  it  and 
the  infra-spinatus  muscle.  It  i)asses  uj)ward  and  outward,  slightly  diverging  from 
the  teres  major  muscle,  and  is  inserted  intc)  the  lowermost  of  the  three  facets  upon 
th(»  greater  tuberosity  of  the  Iiumenis  and  the  bone  just  below  it.  It  is  covered  by 
infra-spinous  fascia,  the  deltoid  nuiscle,  and  the  deep  fascia,  while  beneath  it  are  the 
scjipula,  the  dorsulis  scajmhe  artery,  the  long  head  of  the  triceps  muscle,  the 
teres  major  an<l  the  suhscajmlaris  muscle,  and  the  back  of  the  shoulder-joint.  Its 
ui)iM'r  loonier  is  in  contact  with  the  infra-spinatus  muscle,  while  the  lower  border 
assists  in  forming  the  u])i>er  boundary  of  the  subscajmlar  triangle. 

Blood  Supi'Lv. — From  the  ])ost<.Tior  circumflex  and  dorsalis  scapulae  arteries. 
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their  divergence  (the  teres  minor  being  behind  and  the  teres  major  in  front),  sub- 
dividing this  interval  into  an  inner  triangular  and  an  outer  rectangular  space. 
(See  Dissection  of  Axilla.)  The  former  gives  passage  to  the  dorsalis  scapulse 
vessels,  and  the  latter  to  the  posterior  circumflex  vessels  and  the  circumflex  nerve. 

The  scapula  has  two  dorsal  fossae,  separated  by  the  spine  of  the  bone,  and  one 
anterior,  or  ventral,  making  three  in  all,  from  each  of  which  arises  a  muscle ; 
these  muscles  are  known  as  the  sui)ra-spinatus,  infra-spinatus,  and  subscapularis. 

The  infra-spinatus  muscle,  thick  and  triangular,  arises  from  the  inner  two- 
thirds  of  the  infra-spinous  fossa,  the  under  surface  of  the  spine  of  the  scapula,  the 
infra-spinous  fascia,  and  the  septum  separating  it  from  the  teres  major  and  teres 
minor  muscles.  Its  fibers  converge  to  a  tendon  which  passes  below  the  concave 
outer  border  of  the  spine  of  the  scapula,  and  crosses  the  shoulder-joint  to  be  inserted 
into  the  middle  facet  upon  tlic  greater  tuberosity  of  the  humerus.  A  bursa,  which 
sometimes  communicates  with  tlie  slioulder-joint,  occasionally  exists  between  the 
tendon  and  the  outer  border  of  the  sj)ine  of  the  scapula.  This  muscle  is  covered 
by  the  infra'Spinoiis  fascia,  which  sends  fibrous  septa  between  it  and  the  two  teres 
muscles,  and  is  continuous  with  the  deep  fascia  of  the  arm.  It  is  also  covered  by 
the  deltoid,  trapezius,  and  latissimus  dorsi  nmscles.  Beneath  it  lie  the  scajmla, 
the  supra-scapular  vessels  and  neiTC,  the  dorsalis  scapulae  vessels,  and  the  capsule 
of  the  shoulder-joint.     External  to  it  are  the  teres  major  and  teres  minor  muscles. 

Blood  Supply. — From  the  dorsalis  scapula)  and  supra-scapular  arteries. 

Nerve  Supply. — Vvova  the  sui)ra-scapular  nerve. 

Action. — It  rotates  the  humerus  outward,  adducts  it,  and  aids  in  holding  the 
head  of  that  bone  in  place. 

Dissection. — The  acromial  end  of  the  clavicle  and  the  acromion  process 
should  be  removed  so  as  to  fully  expose  the  top  of  the  shoulder-joint,  and  atibrd  a 
clearer  view  of  the  muscles  inserted  into  the  greater  tuberosity  of  the  humerus. 

The  supra-spinous  fascia  is  a  dense  membrane  covering  the  supra-sj)inatus 
muscle,  and  giving  origin  to  some  of  its  fibers.  It  is  \Qvy  thick  internally  but 
less  so  under  the  coraco-acromial  ligament.  It  is  attached  to  the  margins  of 
the  suj)ra-spinous  fossii,  and  nuist  be  removed  to  expose  the  supra-si)inatus  muscle. 

The  supra-spinatus  muscle  fills  the  suj)ra-spinous  fossa,  and  arises  from  its 
inner  two-thirds,  the  upj)er  surface  of  the  sj)ine  of  the  scapula,  and  the  fascia 
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shoulder-joint,  the  supra-scaimlar  vessels  and  nen'^e,  the  omo-hyoid  muscle,  and  the 
seiipula. 

Blood  Supply. — From  the  supra-scapular  artery. 

Nekve  Supply. — From  the  supra-scajmlar  nerve. 

Action. — It  assists  the  deltoid  muscle  in  abducting  the  arm,  and  holds  the 
head  of  the  humerus  in  contact  with  the  glenoid  fossa. 

Dlssectiox. — Having  carefully  studied  the  muscles  just  described,  the 
dissector,  in  order  to  obtain  a  l>etter  view  of  the  vessels  and  nerve  which  pass 
l>eneath  them,  should  divide  the  levator  anguli  scapulae  muscle  near  its  attachment 
to  the  base  of  the  scajmla  and  reflect  it  upward ;  the  infra-spinatus  and  supra- 
spinatus  muscles  should  be  divided  near  their  insertions  and  reflected  inward; 
divide  the  rhomboidci  nmsdes  near  their  insertion  and  reflect  them  outward; 
then  divide  the  teres  minor  muscle  near  its  insertion  and  reflect  it  downwanl. 

Tlie  posterior  scapular  artery,  one  of  the  terminal  branchc*s  of  the  trans- 
versalis  colli,  runs  beneatli  the  vertel>ral  border  of  the  scapula,  between  the  levator 
anguli  scapula'  and  the  rhomlM)i(lei  muscles  behind  and  the  serratus  magnus 
muscle;  in  front,  to  the  inferior  angle  of  that  bone,  where  it  anastomoses  with  the 
terminal  portion  of  the  sul)sca])ular  artery.  In  its  course  it  gives  otf  numerous 
branches,  which  ramify  on  the  dorsiil  and  ventral  aspects  of  the  scapula.  These 
branehes  supply  the  rhomboidci,  su]>ra-spinatus,  infra-spinatus,  trapezius,  and 
latissinnis  dorsi  muscl(»s.  They  anastomose  with  the  supra-scapular,  dorsalis 
scajmhe,  subscapular,  and  l)ranches  of  the  intercostal  arteries.  The  posterior 
scajailar  often  arist's  from  the  third  i)orti(>n  of  the  subclavian  artery.  The  ner\'e 
to  the  rhoniboidei  nniscles  accompanies  this  artery. 

The  supra-scapular  artery,  a  l)raneh  of  the  thyroid  axis,  after  passing  along 
the  under  surface  of  the  ])osterior  l>elly  of  the  omo-liyoid  muscle  enters  the  supra- 
spinous fossa  Ia'  jKissing  over  the  transverse  ligament.  It  traverses  that  fossa 
i»eneath  the  supra-spinatus  muscle  and  passes  around  the  outer  Ixmler  of  the  spine 
of  the  scapula  and  enters  the  infra-s])inous  fossa.  Within  these  fossie  it  supjijies 
the  supi'a->pinatu>  and  inl'ra-<j»inatus  muscles,  and  anastomoses  with  the  jxisterior 
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the  supra-scapular  and  posterior  scapular  arteries.  It  sends  a  branch  along  the 
axillary  border  of  the  scapula,  between  the  teres  major  and  minor  muscles,  to  the 
posterior  surface  of  the  inferior  angle  of  that  bone,  where  it  again  anastomoses 
with  the  posterior  scapular  artery. 

The  subscapularis,  a  large  and  triangular  muscle,  fills  the  subscapular  fossa. 
It  arises  from  the  inner  two-thirds  of  that  fossa,  except  from  the  front  of  the  upper 
and  lower  angles  and  the  front  of  the  posterior  border  to  which  the  serratus  magnus 
muscle  is  attached.  Its  scapular  origin  is  fleshy,  except  at  the  ridges  on  the  bone, 
where  it  is  tendinous.  Its  fibers  converge  to  a  strong  tendon,  which  lies  below  the 
base  of  the  coracoid  process,  and  is  inserted  into  the  lesser  tuberosity  of  the 
humerus ;  those  fibers  arising  from  the  axillarj'  border  are  inserted  into  the  sur- 
gical neck  of  the  humerus  for  an  inch  below  the  lesser  tuberosity.  Between  its 
tendon  and  the  coracoid  process  is  found  a  large  bursa,  which  communicates  with 
the  shoulder-joint.  The  muscle  is  covered  by  a  thin  subscajyular  aponeurosis 
attached  to  the  entire  circumference  of  the  fossa,  and  gives  origin  to  some  of  its 
fibers.  In  addition  to  this  covering  it  lies  behind  the  serratus  magnus  and 
coraco-brachialis  muscles,  the  short  head  of  the  biceps,  the  axillary  vessels  and 
brachial  plexus,  and  some  of  their  branches.  «  Behind,  it  rests  upon  the  scapula, 
the  teres  minor  muscle,  the  long  head  of  the  triceps,  the  capsule  of  the  shoulder- 
joint,  and  the  interv^ening  bursa.  To  its  outer  side  are  the  teres  major  and  the 
latissimus  dorsi  muscle,  the  posterior  circumflex  and  dorsalis  scapulae  vessels, 
and  the  circumflex  nerve. 

Blood  Supply. — From  the  axillary  and  subscapular  arteries. 

Nerve  Supply. — From  the  short  and  -lower  subscapular  nerves. 

Action. — It  is  an  internal  rotator  of  the  humerus,  draws  the  arm  downward 
after  it  has  been  raised,  and  holds  the  head  of  the  humerus  in  place. 

Dissection. — The  anterior  dissection  of  the  chest  having  been  made,  the 
clavicle  should  be  severed,  when  the  serratus  magnus  muscle  will  be  the  only 
remaining  connection  between  the  trunk  and  uj)per  extremity. 

The  serratus  magnus  muscle  is  closoly  attached  to  the  upper  outer  anterior 
part  of  the  thorax.     It  arises  by  nine  flesliy  digitations  from  the  upper  eiglit  ribs 
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superior  angle  of  the  scapula.  The  middle  portion  consists  of  the  third,  fourth, 
fifth  digitations  arising  from  the  second,  third,  and  fourth  ribs  and  intervening 
intercostal  spaces.  It  is  a  thinner  and  wider  layer  than  the  preceding  portion, 
and  passes  horizontally  backward  to  be  inserted  into  the  anterior  surface  of  the 
vertebral  border  of  the  scapula  between  the  upper  and  lower  angles.  The  lower 
portion  consists  of  the  remaining  four  digitations  arising  from  the  fifth,  sixth, 
seventh,  and  eighth  ribs  and  the  corresponding  intervals,  and  interdigitates 
with  the  upper  serrations  of  the  external  oblique  muscle.  Its  fibers  pass  upward, 
outward,  and  backward,  to  be  inserted  into  the  oval  space  on  the  anterior  surface 
of  the  inferior  angle  of  the  scapula.  The  serratus  magnus  muscle  is  in  relation 
superficially  with  the  pectoralis  major  and  minor  muscles,  the  subscapularis  and 
latissimus  dorsi  muscles,  the  subclavian  and  axillary  vessels,  the  axillary  or 
brachial  plexus  of  nerves,  and  the  posterior  or  long  thoracic  nerve.  It  covers 
the  ribs,  intercostal  muscles,  and  serratus  posticus  superioris  muscle. 

Blood  Supply. — From  the  axillary  and  intercostal  arteries. 

Nerve  Supply. — From  the  posterior  or  long  thoracic  nerve  (external 
resi)iratory  of  Bell).  This  nerv^e  is  seen  running  over  the  muscle  at  the  side  of 
the  chest. 

Action. — It  draws  the  scapula  and  entire  shoulder  forward,  thus  increasing 
the  forward  reach  of  the  arm  and  antagonizing  the  rhomboidei  muscles  and  central 
fibers  of  the  trapezius  muscle.  If  the  scapula)  are  fixed  close  to  the  spinal  column, 
the  lower  fibers  of  the  two  serratus  magnus  muscles  will  evert  and  draw  the  ribs 
uj)ward,  thus  pushing  the  sternum  outward  and  increasing  the  antero-jx)sterior  and 
lateral  diameters  of  the  chest.  It  helps  sustain  weight  uix)n  the  shoulder  by 
holding  the  lower  angle  of  the  scapula  forward,  thus  aiding  the  trapezius  in 
drawing  the  summit  of  the  shoulder  upward.  It  holds  the  scapula)  firmly  against 
the  chest  wall,  and  its  lowest  portion — by  far  the  strongest — pulls  the  inferior  angle 
of  the  scapula  forward.  It  steadies  the  sea])ula  while  the  deltoid  muscle  abducts 
the  arm  to  a  right  angle  ;  then,  by  rotating  the  inferior  angle  forward,  it  can  raise 
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entire  length  of  the  shoulder  girdle — i.  e.,  the  clavicle,  acromion,  and  spine  of  the 
scapula.  It  is  inserted  into  the  anterior  bicipital  ridge  and  the  middle  of  the 
outer  side  of  the  shaft  of  the  humerus. 

The  following  grouping  of  the  seventeen  muscles  attached  to  the  scapula  will 
be  of  considerable  aid  to  the  student  in  remembering  them  : 


Three  to  the  vertebral  border,  .   . 


Serratus  magnus  muscle. 
Rhomboideus  minor  muscle. 
Rhomboideus  major  muscle. 

Long  head  of  triceps  muscle. 
Three  to  the  axillary  border,  .   .   .    ^  Teres  minor  muscle. 

Teres  major  muscle. 


Three  to  the  three  fossae. 


Three  to  the  coracoid  process, 


Three  irregularly  attached, 


Two  to  the  spine  of  the  scapula, 


Supra-spinatus  muscle. 
Infra-spinatus  muscle. 
Subscapularis  muscle. 

Short  head  of  biceps  muscle. 
Coraco-brachialis  muscle. 
Pectoralis  minor  muscle. 

Omo-hvoid  muscle. 

Long  head  of  the  biceps  muscle. 

Levator  anguli  scapulae  muscle. 


f  Trapezi 
I  Deltoid 


ipezius  muscle, 
muscle. 


Dissection. — It  is  now  necessary  to  remove  the  arm  and  scapula.  This  can 
be  done  by  dividing  the  coraco-clavicular  ligament,  the  serratus  magnus  muscle  at 
its  origin,  and  the  axillary  vessels  and  brachial  i)lexus  of  nerves. 

There  are  two  serratus  posticus  muscles — the  sujx^rior  and  inferior.  The 
superior  lies  under  the  three  muscles  attached  to  the  vertebral  border  of  the 
scapula ;  and  the  inferior  under  the  latissimus  dorsi  muscle. 

The  serratus  posticus  superioris  is  a  thin,  flat  nmscle,  which  arises  by  a  thin 
aponeurosis  from  the  lower  end  of  the  ligamentum  nuclue,  the  last  cervical  and 
the  upper  two  or  throe  thoracic  spines ;  it  is  inserted  by  four  fleshy  slips  into  the 
upper  borders  of  the  second,  third,  fourth,  and  fifth  ribs  beyond  their  angles.  The 
fibers  are  directed  downward  and  outward.  It  is  covered  by  the  trapezius  and  the 
levator  anguli  scapula}  and  the  rhomboidci  muscles.     It  lies  upon  the  splenius 
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Action. — It  draws  upward  the  ribs  to  which  it  is  attached,  assisting  in 
inspiration. 

The  serratus  posticus  inferioris  is  also  a  thin,  flat  muscle.  It  arises  by  an 
aponeurosis  from  the  last  two  dorsal  and  upper  two  or  three  lumbar  spines  and 
from  the  interspinous  ligaments.  It  passes  upward  and  outward,  and  is  inserted 
by  four  fleshy  digitations  into  the  lower  borders  of  the  lower  four  ribs  beyond  their 
angles.  It  is  covered  by  the  latissimus  dorsi  muscle  and  rests  upon  the  erector 
spinse  and  its  continuations,  upon  the  levatores  costarum  and  intercostal  muscles, 
and  ribs.     Its  upper  margin  blends  with  the  vertebral  aponeurosis. 

Nerve  Supply. — From  the  branches  of  the  tenth  and  eleventh  intercostal 
nerves. 

Action. — It  depresses  and  fixes  the  lower  four  ribs,  resisting  the  action  of  the 
diaphragm,  which  tends  to  elevate  and  draw  forward  the  lower  ribs ;  it  is  a  muscle 
of  inspiration. 

The  splenius  muscle  (splenius  capitis  et  colli)  arises  from  the  lower  two- 
thirds  of  the  ligamentum  nuchse,  and,  by  tendinous  slips,  from  the  spines  of  the 
last  cerv^ical  and  upper  six  thoracic  vertebrae,  and  the  intervening  interspinous  liga- 
ments. It  passes  upward  and  outward,  expanding  into  a  broad,  flat  muscle  which 
divides  into  two  portions,  one  going  to  the  head  and  the  other  to  the  neck.  The 
head  segment  (splenius  capitis)  is  inserted  into  the  mastoid  process  of  the  temporal 
bone  and  the  surface  of  the  occipital  bone  below  the  superior  curved  line  and 
under  the  sterno-cleido-mastoid  muscle.  The  neck  segment  (splenius  colli)  is 
inserted  into  the  posterior  tubercles  of  the  transverse  processes  of  the  upper  three 
or  four  cervical  vertebra?.  The  muscle  is  covered  by  the  posterior  process  of  the 
deep  cers'ical  fascia  and  the  following  muscles :  Trapezius,  serratus  posticus  supe- 
rioris,  rhomboidei,  levator  anguli  scapula),  sterno-cleido-mastoid.  It  lies  upon  the 
spinalis  dorsi,  semi-spinalis  colli,  longissimus  dorsi,  cervicalis  ascendens,  trans- 
versalis  colli,  coniplexus,  and  trachelo-mastoid  muscles. 

Nerve  Supply. — From  the  external  branches  of  the  posterior  divisions  of 
the  lower  cersical  nerves. 

Action. — It  extends  the  head  and  neck,  rotates  them  to  the  same  side,  and 
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appendicular  muscles — i.  e.,  those  muscles  upon  the  back  which  unite  the  trunk 
with  the  upper  limb. 

Dissection. — Beginning  from  below,  remove  the  aponeurosis  of  the  latissimus 
dorsi  muscle,  the  serratus  posticus  inferioris  muscle,  and  the  vertebral  fascia. 
Divide  the  serratus  posticus  superioris  and  splenius  muscles  at  their  middle,  and 
reflect  the  two  halves.  This  exposes  the  erector  spinae  muscle  and  its  upward 
continuations  and  the  greater  part  of  the  complexus  muscle. 

The  erector  spinas  is  an  extensive,  sectional  fibro-muscular  mass  with  numer- 
ous costo-vertebral  attachments  extending  the  entire  length  of  the  spine.  It  is 
densely  fibrous  and  pointed  in  the  sacral  region,  becomes  very  muscular  in  the 
lumbar  region,  and  divides  in  the  lower  dorsal  region  into  three  main  sections — an 
outer,  ilio-costalis  or  sacro-lumbalis ;  an  inner,  spinalis  dorsi ;  and  an  intermediate, 
longissimus  dorsi.  It  arises,  by  a  thick  aponeurosis,  from  the  spines  of  the  lower 
two  thoracic,  from  the  lumbar,  and  upper  four  sacral  vertebrae ;  from  the  back  of 
the  sacrum  and  the  posterior  sacro-iliac  ligaments ;  and,  by  muscular  fibers,  from 
the  posterior  fifth  of  the  crest  of  the  ilium.  The  whole  mass  ascends,  and  divides 
below  the  last  rib  into  three  columns. 

The  outer  column  is  subdivided  into  the  ilio-costalis  or  sacro-lumbalis  and 
its  continuations — the  accessorius  ad  ilio-costalem  and  the  cervicalis  ascendens 
muscle. 

Blood  Supply. — From  the  posterior  scapular,  intercostal,  and  lumbar  arteries. 

Nerve  Supply'. — From  the  external  branches  of  the  posterior  divisions  of  the 
spinal  nerves  in  the  lumbar,  thoracic,  and  cervical  regions. 

The  ilio-costalis  or  sacro-lumbalis  is  the  outermost  and  fleshy  part  of  the 
erector  spinas  muscle,  and  is  inserted  into  the  angles  of  the  ribs  from  the  sixth  to 
the  eleventh,  and  into  the  inferior  border  of  the  twelfth,  the  transverse  processes  of 
the  lumbar  vertebrae,  and  into  the  middle  layer  of  the  lumbar  fascia.  Very  often 
this  muscle  is  inserted  as  high  as  the  fourth  rib. 

Nerve  Supply. — From  the  external  branches  of  the  posterior  divisions  of  the 
spinal  nerv^es  in  the  lumbar  and  thoracic  regions. 

Action. — It  depresses  the  ribs,  and  is,  therefore,  a  muscle  of  expiration.  It 
keeps  the  body  erect  by  extending  the  spinal  column,  which  it  also  flexes  laterally. 

Dissection. — Turn  the  ilio-costalis  muscle  outward  to  exi)Ose  the  origins  of 
the  acces-sorius  muscle. 

The  accessorius  muscle  (accessorius  ad  ilio-costalem)  is  the  upward  continua- 
tion of  the  ilio-costalis  muscle  and  arises,  by  tendinous  slips,  from  the  angles  of 
the  lower  six  ribs,  internal  to  the  costal  insertions  of  the  ilio-costalis  nuisele.     It  is 
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Nerve  Supply. — From  the  external  branches  of  the  posterior  divisions  of  the 
spinal  nerves  in  the  thoracic  region. 

Action. — With  fixation  of  the  lower  six  ribs  by  the  ilio-costalis  this  muscle 
draws  downward  the  upper  six  ribs,  as  in  expiration.  It  also  aids  in  extension 
and  lateral  flexion  of  the  spinal  column  ;  acting  from  its  insertion,  it  elevates  the 
lower  six  ribs,  as  in  inspiration. 

The  cervicalis  ascendens  is  the  continuation  of  the  accessorius  muscle  and 
arises  from  the  upper  four  or  five  ribs  internal  to  the  costal  insertions  of  the  acces- 
sorius muscle.  It  passes  upward  over  the  first  rib  and  the  transversalis  colli 
muscle,  and  is  inserted  into  the  posterior  tubercles  of  the  transverse  processes  of 
the  fourth,  fifth,  and  sixth  cervical  vertebrae. 

Nerve  Supply. — From  the  external  branches  of  the  posterior  divisions  of  the 
spinal  nerves  in  the  thoracic  and  cervical  regions. 

Action. — It  extends  the  neck  and  flexes  it  laterally.  Acting  from  its  inser- 
tion, it  elevates  the  ribs  to  which  it  is  attached,  as  in  inspiration. 

The  intermediate  column  consists  of  the  longissimus  dorsi,  transversalis  colli, 
and  trachelo-mastoid  muscles. 

Blood  Supply. — From  the  princeps  cervicis,  profunda  cervicis,  intercostal,  and 
lumbar  arteries. 

The  longissimus  dorsi  muscle  is  the  largest  of  the  erector  spinae  group.  Its 
inner  side  lies  in  close  contact,  in  the  lumbar  region,  with  the  spinalis  dorsi 
muscle,  from  which  it  often  receives  a  slip.  It  has  two  series  of  insertions — an 
inner,  or  vertebral ;  and  an  outer,  or  costal :  the  inner  series,  by  rounded  tendons, 
is  attached  to  the  transverse  processes  of  all  of  the  thoracic  and  the  lumbar 
vertebra* ;  the  outer  series,  by  flesliy  and  tendinous  slips,  is  inserted  into  all  of  the 
ribs  external  to  tlie  tubercles,  the  transverse  processes  of  the  lumbar  vertebrae,  and 
the  adjacent  portion  of  the  middle  lamella  of  the  lumbar  fascia. 

Nekve  Supply. — From  the  external  branches  of  the  posterior  divisions  of  the 
spinal  nerves  in  the  lumbar  and  thoracic  regions. 

Action. — It  extends  the  spinal  column,  flexes  it  laterally,  and  depresses  the 
ribs,  as  in  expiration. 

The  transversalis  colli  muscle  is  the  upward  continuation  of  the  longissimus 
dorsi,  and  is  situated  uj)on  the  inner  side  of  that  muscle.  It  arises  from  the  trans- 
verse processes  of  tlie  upj)er  five  or  six  thoracic  vertebrce,  and  is  inserted  into  the 
posterior  tubereles  of  the  transverse  ju'ocesses  of  the  cervical  vertebrae  from  the 
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The  trachelo-mastoid  muscle  is  situated  upon  the  inner  side  of  the  trans- 
versalis  colli,  and  fonns  the  continuation  of  that  muscle  toward  the  head.  It 
arises  from  the  transverse  processes  of  the  third,  fourth,  fifth,  and  sixth  thoracic 
vertebrae  and,  by  additional  tendons,  from  the  back  of  the  articular  processes  of 
the  lower  three  or  four  cervical  vertebrae.  It  proceeds  upward  as  a  small  muscle 
which  is  inserted  into  the  posterior  border  of  the  mastoid  process  under  the  splenius 
and  stemo-mastoid  muscles.  It  has  frequently  a  tendinous  intersection  near  its 
insertion. 

Nerve  Supply. — From  the  external  branches  of  the  posterior  divisions  of  the 
spinal  nerves  in  the  thoracic  and  cers^cal  regions. 

Action. — It  flexes  the  head  laterally,  rotates  it  to  the  same  side,  and  with  the 
aid  of  its  fellow  extends  the  head. 

The  inner  column  of  the  erector  spinae  muscle  consists  of  the  spinalis  dorsi 
muscle. 

The  spinalis  dorsi  muscle  is  the  continuation  of  that  portion  of  the  erector 
spinae  muscle  which  arises  from  the  upper  two  lumbar  and  lower  two  thoracic 
spines.  It  is  inserted  into  the  spines  of  the  upper  thoracic  vertebrae,  varying  from 
four  to  eight  in  number.  Its  outer  lower  side  is  closely  connected  with  the 
longissimus  dorsi  muscle,  and,  at  its  insertion,  with  the  semi-spinalis  dorsi 
muscle. 

Blood  Supply. — From  the  intercostal  and  lumbar  arteries. 

Nerve  Supply. — From  the  posterior  branches  of  the  spinal  nerves  of  the 
thoracic  region. 

Action. — It  extends  the  spinal  column  and  flexes  it  laterally. 

The  spinalis  colli  muscle,  analogous  to  the  spinalis  dorsi  muscle,  generally 
extends  from  the  fifth  and  sixth  cervical  spines  to  the  spine  of  the  axis.  It  varies 
considerably,  and  may  be  attached  to  two  additional  spines  below  the  origin  and 
insertion  here  given.     This  muscle  is  not  present  in  all  subjects. 

Nerve  Supply. — From  the  posterior  branches  of  the  cervical  nerves. 

Action. — It  extends  the  neck  and  inclines  it  laterallv. 

The  complezus  is  a  broad,  bulky  muscle  occupying  the  cervical  and  upper 
thoracic  regions,  and  passing  upward  and  inward  to  the  occipital  bone.  It  arises 
from  the  posterior  surface  of  the  transverse  processes  of  the  upper  six  thoracic  and 
the  last  cervical  vertebne,  the  posterior  surface  of  the  articular  processes  of  the 
cervical  vertebrae  (third  to  the  sixtli)  and  the  sj)ine  of  tlie  seventh  cervical  vertebra. 
It  is  inserted  into  the  occipital  bone  between  the  superior  and  inferior  curved  lines. 
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transversalis  colli  muscles.  It  lies  upon  the  obliquus  capitis  superioris  and 
inferioris  muscles,  the  rectus  capitis  posticus  major  and  minor  muscles,  the  semi- 
spinals colli  muscle,  the  profunda  cervicis  and  princeps  cervicis  arteries,  and  tlie 
posterior  division  of  the  spinal  nerves,  including  the  great  occipital  nerve  which 
pierces  it. 

Blood  Supply. — From  the  profunda  cervicis,  princeps  cervicis,  and  super- 
ficial cersacal  arteries. 

Nerve  Supply. — From  the  suboccipital,  great  occipital,  and  the  internal 
branches  of  the  posterior  divisions  of  the  third,  fourth,  and  fifth  cervical  nerves. 

Action. — It  is  a  powerful  extensor  of  the  head  and  neck,  flexes  the  head 
laterally,  and  turns  the  face  slightly  to  the  opposite  side. 

The  biventer  cervicis,  which  is  the  innermost  portion  of  the  complexus,  is  a 
small,  delicate,  double-bellied  muscle. 

Dissection. — ^The  attachments  of  the  erector  spinse  and  the  spinalis  dorsi 
muscles  to  the  spines  of  the  vertebrae  and  the  insertions  of  the  longissimus  dorsi 
and  the  ilio-costalis  muscles  should  be  severed,  and  the  muscles  reflected  down- 
ward. Next  detach  the  accessorius,  the  cervicalis  ascendens,  the  transversalis 
colli,  and  the  traclielo-mastoid  muscle.  Sever  the  complexus  muscle  where  the 
great  occipital  nerve  pierces  it,  preserving  that  nerve  intact ;  reflect  the  two 
portions,  when  the  suboccipital  and  the  other  nerves  which  enter  its  deep  surface 
will  be  brought  into  view. 

In  reflecting  the  trachelo-mastoid  and  the  complexus  muscle  avoid  injuring 
the  occipital,  i)rinceps  cervicis,  and  i)rofunda  cervucis  arteries,  and  the  deep  cervical 
vein. 

The  occipital  artery  in  the  deepest  part  of  its  course  will  be  found  beneath 
the  mastoid  process  of  the  temporal  bone.  At  this  point  it  is  covered  by  the  origin 
of  the  posterior  belly  of  the  digastric  muscle,  the  mastoid  process,  the  trachelo- 
mastoid,  splenius  caj)itis  and  sterno-mastoid  nniscles.  This  artery  winds  through 
the  interval  between  the  mastoid  i)rocess  of  the  temporal  bone  and  the  transverse 
l)r()cess  of  the  atlas  ;  it  is  sejjarated  from  the  vertebral  artery  by  the  rectus  capitis 
lateralis  muscle,  and  then  traverses  the  occijatal  groove  upon  the  mastoid  portion 
of  the  teni]K)ral  Ixnie.  It  erossrs  the  superior  obli(|ue  and  a  portion  of  the 
complexus  muscle  and  at  the  posterior  border  of  the  splenius  pierces  the  trapezius 
muscle  to^irctlicr  with    tlie   great  occi])ital    nerve.     The  vessels  arising  from  this 
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downward  between  the  complexus  and  semi-spinalis  colli  muscles  and  anastomoses 
with  the  profunda  cervicis  artery  and  some  small  branches  of  the  vertebral  arterj'. 

The  mastoid  branch  passes  through  the  mastoid  foramen  to  supply  the 
mastoid  cells,  the  diploe,  the  walls  of  the  lateral  sinus,  and  the  dura  mater. 

The  muscular  branches  supply  adjacent  muscles. 

The  profunda  cervicis  artery,  a  branch  of  the  superior  intercostal,  emerges 
from  between  the  transverse  process  of  the  last  cervucal  vertebra  and  the  neck  of 
the  first  rib,  and,  passing  upward  between  the  complexus  and  the  semi-spinalis 
colli  ipuscle  anastomoses  with  the  princeps  cervicis  arterj^  and  branches  of  the 
ascending  cervical  and  vertebral  arteries. 

The  deep  cervical  vein  is  formed  by  small  veins  in  the  suboccipital  triangle, 
usually  receives  the  occii)ital  vein,  aceomi)anies  the  princeps  cervicis  and  then  the 
proftmda  cervicis  artery,  and  empties  into  tlie  vertebral  or  innominate  vein. 

The  previous  dissection  exposed  the  deepest  muscles  of  the  back  ;  these  are, 
from  below  upward,  the  following :  Tlie  multifidus  spina^,  the  levatores  costanun, 
semi-spinalis  dorsi,  semi-spinalis  colli,  the  obliquus  capitis  superioris  and  inferioris, 
the  rectus  capitis  posticus  major  and  minor.  The  middle  layer  of  the  lumbar 
fascia,  the  occipital,  the  i)rinceps  ceiTicis,  and  the  profunda  cervicis  arteries,  the 
great  occipital  and  suboccipital  nerves,  and  the  suboccipital  triangle  were  also 
revealed. 

Blood  Supply. — These  deep  muscles  are  nourished  by  the  vertebral,  i)rinceps 
cervicis,  profunda  cervicis,  intercostal,  and  luml)ar  arteries. 

The  semi-spinalis  dorsi  muscle  is  composed  of  small,  fleshy  bellies  uniting 
rather  long  tendons.  It  arises  from  the  transverse  processes  of  the  fifth  to  the 
tenth  thoracic  veilebne,  and  is  inserted  into  the  spines  of  the  upper  four  thoracic 
and  lower  two  cervical  vertebra^.  It  is  covered  by  the  longissimus  dorsi  and  the 
spinalis  dorsi  muscle,  and  rests  ui)on  the  multifidus  sjuna}  muscle. 

Nerve  Supply. — From  the  internal  branches  of  the  posterior  divisions  of  the 
spinal  nerves. 

Action. — It  is  an  extensor  and  hiteral  flexor  of  the  spinal  column. 

The  semi-spinalis  colli  muscle  is  tliickcr  and  shorter  than  the  semi-spinalis 
dorsi.  It  arises  from  the  transverse  ]>n>cesses  of  the  upper  five  or  six  thoracic 
vertebra),  and  is  inserted  into  the  spines  of  the  second  to  the  fifth  (inclusive) 
cervical  vertebra*.     It  is  covered  by  the  branches  of  the  posterior  division  of  the 
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Action. — It  is  an  extensor  and  lateral  flexor  of  the  cervical  portion  of  the 
spinal  column. 

The  levatores  costarum  muscles  arise  from  the  tips  of  the  transverse  pro- 
cesses of  the  last  cervical  and  all  of  the  thoracic  vertebrae  except  the  twelfth,  and 
are  inserted  into  the  upper  border  and  outer  surface  of  the  next  rib  below,  between 
the  tubercle  and  angle.  The  lower  levatores  divide  into  two  slips,  the  additional 
one  going  to  the  second  rib  below.  They  lie  external  to  the  semi-spinalis  dorsi 
muscle. 

Nerve  Supply. — From  the  intercostal  nerves. 

Action. — The  levatores,  as  indicated  by  their  name,  elevate  the  ribs,  thus 
assisting  the  external  intercostal  muscles. 

The  multifidus  spinas  muscle  is  situated  in  the  groove  at  the  side  of  the 
spinous  processes,  under  the  semi-spinalis  muscle,  and  extends  from  the  axis  to  the 
sacrum.  The  fibers  arise  from  the  groove  on  the  dorsal  aspect  of  the  sacrum,  the 
posterior  superior  spine  of  the  ilium,  the  posterior  sacro-iliac  ligament,  and  the  deep 
surface  of  the  aponeurotic  origin  of  the  erector  spinas  muscle.  In  the  lumbar 
region  the  fibers  arise  from  the  mammillarj''  processes ;  in  the  thoracic,  fix)m  the 
transverse  processes  ;  and  in  the  cervical,  from  the  articular  processes  of  the  lower 
four  vertebrse.  From  these  numerous  points  of  origin  the  muscular  bundles  pass 
upward  in  an  oblique  direction,  and  are  attached  to  the  spinous  processes  and 
laminae  of  the  vertebra) ;  the  most  superficial  bundles  are  the  longest,  and 
pass  to  the  third  or  fourtli  vertebra  above  their  origin ;  while  the  deeper  ones 
pass  to  the  next  verti^bra  and  to  the  second  or  third  above. 

Nerve  Supply. — From  the  internal  branches  of  the  posterior  divisions  of  the 
spinal  nerves. 

The  rotatores  spinas,  situated  under  the  multifidus  spinae  muscle,  are  eleven 
small  quadrilateral  muscles,  each  of  which  arises  from  the  upper  back  part  of  a 
transverse  process  of  a  thoracic  vertebra,  and  ascends  to  be  inserted  into  the  lower 
margin  and  outer  surface  of  the  lamina  of  the  vertebra  immediately  above, 
extending  as  fiir  inward  as  the  base  of  the  spinous  process. 

Nerve  Supply. — From  the  internal  branches  of  the  posterior  divisions  of  the 
spinal  nerves. 

Action. — They  rotate  the  spinal  column,  turning  the  body  of  the  vertebra 
toward  the  opposite  side  ;  and,  acting  l)ilaterally,  extend  the  spinal  column. 

Tlie  interspinales  muscles  extend  in  pairs  between  contiguous  vertebral 
sj)iiies,  the  muscles  of  the  two  sides  being  separated  by  the  interspinous  ligaments. 
Tliere  are  six  irrrical  pairs  l>etween  the  axis  and  the  first  thoracic  vertebra,  and 
these  are  the  most  distiiiet.  Two  or  three  thoracic  pairs  are  found  between  the 
first  and  seeoiul  thoraeie  si)ines  al>ove  and  the  eleventh  and  twelfth  below,  and 
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occasionally  a  pair  may  be  found  between  the  second  and  third  thoracic  spines. 
There  are  four  lumbar  i)airs  between  tlie  five  lumbar  spines.  Sometimes  there  are 
pairs  above  the  first  and  }>elow  the  hist  lumbar  spine. 

Nerve  Supply. — From  the  internal  branches  of  the  posterior  divisions  of  the 
.««pinal  nerves. 

Action. — They  assist,  to  a  slight  degree,  in  extending  the  spinal  column. 

The  intertransversales  muscles  lie  between  the  transverse  processes  of  adjacent 
vertebne.  There  are  seven  pairs  of  cervical  i)itcrtransvcrsaleH  nniscles  on  each  side 
of  the  spinal  column.  They  are  found  between  the  two  adjacent  anterior  and  two 
adjacent  posterior  tubercles,  and  are  .separated  by  the  anterior  branch  of  the  cervical 
nerve  emerging  from  the  corresponding  intervertebral  foramen.  They  extend  from 
the  atlas  to  the  tii'st  thoracic  vertebra.  The  rectus  capitis  lateralis,  extending 
between  the  jugular  process  of  the  occipital  bone  and  the  transverse  process  of 
the  atlas,  corres|K;nds  to  an  intertransvei'salis  muscle. 

The  thoracic  ////^r^ra?<.si'n\sY///v<  muscles  are  found  onlv  in  the  lower  three  intervals. 

There  are  four  paii^s  of  hnnhar  infcrtravsvcrmlcs  muscles;  of  each  i)air,  one 
muscle  connects  the  ends  of  the  transverse  processes,  and  the  other  the  accessory 
tulx'rcle  of  one  vertel)ra  to  the  mammillarv  tubercle  of  the  next  vertebra  l>elow. 

Nerve  Supply. — From  the  spinal  nerves  as  they  emerge  from  the  interveile- 
bral  foramina. 

Action. — They  are  lateral  flexors  of  the  spinal  column. 

Movements. — It  will  be  noticed  that  the  nuiscl(\s  which  permit  movement  of 
the  spinal  column,  or  rather  wlii<-h  protect  it  against  the  effect  of  too  sudden  and 
extensive  motion,  are  diminutive  or  absent  in  the  thoracic  region, — the  least 
movable  division  of  the  spinal  column, — and  are  better  developed  in  the  lumbar 
and  cervical  regions,  where  motion  is  much  more  free.  Again,  in  the  neck,  where 
the  movements  are  more  intricate,  these  muscles  are  more  numerous,  and  in  the 
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suboccipital,  nerve.  The  vertebral  artery  in  the  suboccipital  triangle  is  seen 
emerging  from  the  transverse  process  of  the  atlas  and  running  above  its  posterior 
arch.  It  leaves  the  triangle  by  piercing  the  posterior  occipito-atlantal  ligament. 
The  suboccipital  nerve  passes  through  the  posterior  occipito-atlantal  ligament  and 
between  the  vertebral  artery  and  the  posterior  arch  of  the  atlas.  It  is  small  and 
supplies  the  posterior  recti,  the  obliqui,  and  the  complexus  muscle. 

The  rectus  capitis  posticus  major  muscle,  cone-shaped,  arises  by  its  apex 
from  the  spine  of  the  axis,  passes  upward,  outward,  and  backward,  and  is  inserted 
by  its  base  into  the  inferior  curved  line  of  the  occipital  bone  and  the  surface  im- 
mediately below  it.  It  is  covered  by  the  complexus  muscle,  and,  at  its  insertion, 
by  the  superior  oblique  muscle ;  it  rests  upon  the  posterior  arch  of  the  atlas,  the 
occipital  bone,  the  posterior  occipito-atlantal  ligament,  and  the  rectus  capitis  posticus 
minor  muscle. 

Nerve  Supply. — From  the  suboccipital  nerve. 

Action. — It  extends  the  head  and  rotates  it  to  the  same  side. 

The  rectus  capitis  posticus  minor  muscle,  triangular  in  shape,  arises  by  its 
apex  from  the  tubercle  upon  the  posterior  arch  of  the  atlas  and  ascends  directly 
upward.  It  is  inserted  into  the  inferior  curved  line  of  the  occipital  bone  and  the 
surface  immediately  below  it.  It  is  covered  by  the  complexus  and  the  rectus  capitis 
posticus  major  muscle,  and  lies  uix)n  the  posterior  occipito-atlantal  ligament. 

Nerve  Supply. — From  the  suboccipital  nerv^e. 

Action. — It  extends  the  head. 

The  obliquus  capitis  superioris  muscle,  also  triangular  in  shape,  is  smaller 
than  the  inferior  obliciue  nuiscle.  It  arises  by  its  apex  from  the  back  of  the  upper 
surface  of  the  transverse  process  of  the  atlas,  and  passes  upward  and  backward. 
It  is  inserted  into  tlie  occij)ital  bone  between  the  two  curved  lines  beneath  the  com- 
plexus muscles.  It  is  covered  In'  the  complexus,  the  trachelo-mastoid,  and  the 
splenius  nuiscles,  and  rests  upon  the  rectus  capitis  posticus  major  muscle,  vertebral 
artery,  and  posterior  occipito-atlantal  ligament. 

Nerve  Sui^plv. — Vixmi  the  suboccipital  nerve. 

Action. — It  extends  the  head,  Hexes  it  laterally,  and  rotates  the  face  to  the 
opposite  .si(k'. 

Tiie   obliquus   capitis   inferioris   muscle,  larger  than  the  superior  oblique 
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Nerve  Supply. — From  the  suboccipital  nerve. 

Action. — It  rotates  the  atlas  upon  the  axis,  carrying  the  face  to  the  same  side. 

The  lumbar  fascia  is  a  dense  aponeurotic  structure  seen  in  the  space  between 
the  last  rib  and  the  crest  of  the  ilium.  It  assists  in  supporting  the  muscles  of  the 
loin,  and  gives  partial  origin  to  the  internal  oblique  and  transversalis  muscles 
of  the  abdominal  wall.  It  is  attached  above  to  the  last  rib  and  the  cartilage  of  the 
eleventh  rib,  and  below  to  the  posterior  one-third  of  the  crest  of  the  ilium. 
Internally,  it  divides  into  three  layers.  The  posterior  layer  passes  behind  the 
erector  spinas  muscle  and  blends  with  the  aponeuroses  of  the  latissimus  dorsi  and 
serratus  posticus  inferioris  muscles,  which  aponeuroses  are  continued  upward  as  the 
vertebral  fascia.  This  division  of  the  lumbar  fascia  is  attached  to  the  spines  of  the 
lower  thoracic,  lumbar,  and  sacral  vertebrae.  The  middle  layer  passes  between  the 
erector  spinse  muscle  and  the  quadratus  lumborum,  and  is  attached  to  the  tips  of 
the  transverse  processes  of  the  lumbar  vertebrae.  The  anterior  layer  passes  in  front 
of  the  quadratus  lumborum,  and  is  attached  to  the  anterior  surface  of  the  bases  of 
the  transverse  processes  of  the  lumbar  vertebrae.  The  upper  portion  of  the  anterior 
layer  which  extends  between  the  transverse  process  of  the  first  lumbar  vertebra  and 
the  tip  and  lower  border  of  the  last  rib  is  called  the  ligameiitum  arcuatum  externum. 
The  lumbar  fascia  is  overlapped  to  the  outer  side  of  the  erector  spinse  muscle  by 
the  latissimus  dorsi  and  external  oblique  muscles.  It  is  an  important  guide  in 
operations  upon  the  kidney  or  colon  through  the  loin. 

In  lumbar  abscess,  pointing  at  Petit's  triangle,  the  pus  burrows  through  the 
middle  and  posterior  lamellae  of  the  lumbar  fascia. 

The  nerves  of  the  back  are  derived  from  the  posterior  primary  divisions  of 
the  spinal  nerves.  With  the  exception  of  the  first  and  second  cervical  nerves,  the 
posterior  primarj^  are  smaller  than  the  anterior  primary  divisions. 

The  posterior  primary  diyision  of  the  first  cervical  nerve  (suboccipital)  runs 
backward,  pierces  the  occipito-atlantal  ligament,  passes  between  the  veilebral 
arterj^  and  the  posterior  arch  of  the  atlas  and  through  the  suboccipital  triangle. 
It   supplies  twigs  to  the   rectus  capitis  postictus  major  and   minor  muscles,  the 
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the  lower  border  of  the  inferior  oblique  muscle  and  under  cover  of  the  complexus. 
It  crosses  over  the  suboccipital  triangle,  pierces  the  complexus  muscle— which  it 
supplies — and  the  outer  border  of  the  trapezius  near  the  superior  curved  line  of 
the  occipital  bone.  It  then  ramifies  in  the  superficial  fietscia  of  the  back  of  the 
scalp  with  the  occipital  artery. 

The  po'sterior  divisions  of  the  third,  fourth,  and  fifth  cenrical  nerves  pass 
backward  at  the  outer  border  of  the  semi-spinalis  colli  muscle,  and  divide  into 
external  and  internal  branches.  The  external  brandies  supply  the  splenius,  the 
trachelo-mastoid,  the  cervicalis  ascendens,  and  the  transversalis  colli  muscle.  The 
internal  In^anches  supply  the  semi-spinalis  colli  and  the  complexus  muscle,  between 
which  they  lie,  and  send  branches  to  the  multifidus  spinse.  They  next  pass 
between  the  complexus  muscle  and  the  ligamentum  nuchse,  pierce  the  origin  of 
the  trapezius  muscle,  and  are  distributed  to  the  integument  of  the  back  of  the 
neck. 

The  smallest  occipital  nerve  is  the  internal  branch  of  the  posterior  division 
of  the  third  cervical  nerve.  It  passes  upward  and  communicates  with  the  great 
occipital  nerve. 

The  external  branches  of  the  posterior  divisions  of  the  sixth,  seventh, 
and  eighth  cervical  nerves  supply  the  splenius,  the  complexus,  the  cervicalis 
ascendens,  and  tlie  transversalis  colli  nmsele.  The  internal  branches  supply  the 
semi-spinalis  colli  and  the  multifidus  sjHnpe  muscle. 

The  posterior  primary  divisions  of  the  thoracic  nerves  pass  backward 
between  the  transverse  processes  of  the  thoracic  vertebrse.  They  then  divide  into 
external  and  internal  branches,  the  former  increasing  and  the  latter  decreasing  in 
size  from  the  second  to  the  last. 

The  external  brandies  of  the  posterior  divisions  of  \\\q  upper  six  or  seven  thor- 
acic nerves  terminate  in  the  longissimus  dorsi  and  accessorius  muscles.  The 
lower  five  or  six  ])ierce  the  outer  inseilions  of  the  longissimus  dorsi,  and  are  then 
found  l)etween  that  muscle  and  the  accessorius.  After  piercing  the  latissimus  dorsi 
nuisck!  tliev  reach  tlie  integument  of  the  lower  and  outer  part  of  the  back. 

The  internal  hranrhcx  sui)i)ly  the  longissimus  dorsi,  the  spinalis  dorsi,  the 
si'ini-sj)iiialis  (l(jrsi,  the  inultiii<his  spiiue,  the  rotatores  spinas  the  intertransversales. 
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external  branch  of  the  fourth  hirnbar  nerve  supplies,  and  that  of  the  fifth  passes 
to,  the  erector  spinse  muscle ;  the  last  communicates  with  the  first  sacral  nerve. 

The  posterior  primary  diyisions  of  the  upper  four  sacral  nerves  emerge  at 
the  posterior  sacral  foramina  ;  that  division  of  the  fifth  sacral  nerve  emerges  at  a 
point  between  the  sacrum  and  coccyx,  and  the  coccygeal  nerve  issues  from  the 
lower  opening  of  the  spinal  canal. 

The  posterior  diyisions  of  the  upper  three  sacral  nerves  divide  into  external 
and  internal  branches,  while  the  lower  two  sacral  and  the  coccygeal  nerve  remain 
•  undivided.  The  cxfenial  branches  of  the  posterior  divisions  of  the  upper  throe 
sacral  nerves  form  loops  between  themselves  and  the  external  branch  of  the  last 
kimbar  neiTe  on  the  back  of  the  siicrum,  and  form  a  second  series  of  loops  on  the 
posterior  surface  of  the  great  sacro-sciatic  ligament.  From  these  loops  are  derived 
two  or  three  nerves  which  pierce  the  gluteus  maximus  muscle  to  supply  the  integu- 
ment. The  internal  branches  of  tlie  i)osterior  division  of  the  upper  three  sacral 
nerves  supply  the  multifidus  spina)  muscle.  The  posterior  divisions  of  the  lower 
two  sacral  nerves  form  loops  with  the  coccygeal  ner\-e  and  the  posterior  branch  of 
the  third  sacral  nerv^e.     Branches  from  these  loops  supply  the  skin  over  the  coccyx. 

A  careful  study  of  the  groups  of  muscles  of  the  back  will  reveal  the  fact  that 
their  arrangement  is  simpler  than  is  generally  supposed.  The  five  axo-api)endicu- 
lar  muscles — /.  e.,  the  trapezius,  latissimus  dorsi,  levator  anguli  scajmhT,  and  the 
two  rhomboidei — are  well  known.  The  two  i)Osterior  serrati  muscles  are  not 
readily  forgotten.  The  deep  cranio-vertebral  group,  the  two  recti  and  the  two 
oblique  muscles,  are  interesting  and  easily  understood  and  remembered.  The 
erector  spina?  muscle,  with  its  three  upward  extensions,  like  a  spreading  vine, 
picking  its  way,  hand  over  hand,  as  it  were,  from  rib  to  rib,  by  regular  intervals, 
is  not  difiicult  to  master :  The  inner  stem  being  the  spinalis  dorsi  muscle,  the 
middle  consisting  of  the  longissimus  dorsi,  the  transversalis  colli,  and  the  trachelo- 
mastoid  muscle  ;  and  the  outer  stem  being  composed  of  the  ilio-costalis,  the  acces- 
sorius  ad  ilio-costaleni,  and  the  cervicalis  ascendeus  muscle.  The  eomplexus  and 
the  biventer  cervieis  really  form  but  one  muscle.  The  semi-s])inales  dorsi  and 
colli  muscles — extending  by  long  fibers  from  tlu;  tnuisverse  to  the  spinous  pro- 
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LIGAMENTS  OF  THE  VERTEBRAL  COLUMN. 

The  ligaments  uniting  the  vert^bne  may  }>e  divided  as  follows :  Those  con- 
necting the  bodies ;  the  laminie ;  the  spinous  processes ;  the  transverse  processes, 
and  the  articular  processes  of  the  verteVjrse. 

The  Ligaments  which  Unite  the  Bodies  of  the  Vertebrae  are  the  anterior 
and  posterior  common  ligaments,  the  intervertebral  discs,  and  the  lateral  vertebral 
ligaments. 

The  anterior  common  ligament  is  a  fibrous  band  which  is  situated  upon  the 
anterior  surface  of  the  bodies  of  the  veilebrte,  and  extends  from  the  tubercle  upon 
the  anterior  arch  of  the  atlas  to  the  front  of  the  middle  jwece  of  the  sacrum. 
Above,  it  is  narrow  and  forms  the  central  portion  of  the  atlanto-axoid  ligament 
As  it  descends  it  broadens  an<l  forms  a  glistening  white  investment  for  the  anterior 
surface  of  the  bodies  of  the  vertebrne.  Below,  it  is  attached  to  the  front  of  the 
sacrum,  and  is  lost  in  the  periosteum  of  that  bone.  It  is  continued  as  the  anterior 
sacro-coccygeal  ligament.  The  ligament  is  composed  of  numerous  fibers  of  various 
lengths.  The  most  superficial  fibers  extend  over  four  or  five  consecutive  vertebrae, 
deeper  ones  over  two  or  three  vertebne,  and  the  deepest  connect  adjacent  vertebrse. 
The  fibers  of  these  different  lengths  are  so  interlaced  that  it  is  impossible  to  sepa- 
rate the  ligiiment  into  those  three  sets  of  fibers.  The  ligament  is  closely  attached 
to  the  intervertebral  discs  and  the  edges  of  the  bodies  of  the  vertebne,  but  is  not 
so  firmly  united  with  the  intermediate  portion  of  the  bodies.  It  is  thickest  in  the 
thoracic  region,  and  in  the  luml)ar  is  thicker  than  in  the  cervical  region. 

The  posterior  common  ligament  is  located  upon  the  posterior  surface  of  the 
bodies  of  the  verti'l)ra»  and  lines  the  anterior  wall  of  the  spinal  canal.  It  extends 
from  the  basilar  groove  of  (he  occipital  bone  to  the  coccyx  ;  is  broader  above  than 
below,  and  thickest  in  the  thoracic  region  ;  presenting  opj)osite  the  inter\'ertebral 
discs  lateral  expansions  which  give  it  a  dentaterl  appearance.  Between  the  liga- 
ment and  the  middle  of  the  posterior  surface  of  bodies  of  the  vertebne  is  an 
interval  which  is  occupied  by  some  areolar  tissue  and  vessels  to  the  bodies  of  the 
vertebra'.  Tiie  filum  terniinale  of  the  s|)inal  cord  blends  with  the  ligament  at 
the  back  of  the  \k\>o  of  the  coccyx.  The  mon*  su]>orficial  fibers  extend  between 
three  or  loui'  v<'rtel)r:e.  ainl  the  deeper  (^ues  between  a<ljacent  vertebne. 

The  intervertebral  substance  or  intervertebral  discs  are  twentv-three  in 
number,  situatrd  In'twcrii  the  a^ljaceiit  surfaces  of  the  bodies  of  the  vertebrae 
iVoin  the  axi<  to  tlic  -neruni.  They  are  tnu;:.li.  elastic,  and  comi)ressible,  and  form 
tlh.'  chi'-f  l»Mii<l  <»f  uiii<»ii  lMt\\<(ii  tlh-  vrr(t'l»ra'.  In  the  sacral  region  they  are  more 
or  h-s  c»)]i)]»l«t(|y  n>-iii«<|.  Tli(  V  jiiv  il}ittcne<l  or  rather  wed  ge-shajwd,  and  their 
outliur  c(.riv-j)oii.U  t<'  ih.it  of  the  ;i'lja<Miit  vertebral  bodies.     In  the  thoracic  region 
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their  thickness  is  nearly  uniform,  and  the  thoracic  curve  is  chiefly  formed  by  the 
bodies  of  the  vertebrae,  and  in  the  cervical  and  lumbar  regions  their  greater 
thickness  in  front  assists  in  forming  the  cur\"es  of  those  portions  of  the  spinal 
column.  They  form  about  one-fourth  of  the  length  of  the  spinal  column,  and 
are  thickest  and  largest  in  the  lumbar  region.  When  they  are  shrunken  or 
compressed,  as  in  old  persons  or  laborers,  the  spinal  column  shortens  and  bends 
forward.  They  are  comix)sed  of  a  firm  ring  of  fibro-cartilaginous  tissue  and  a 
centnil  pulpy  substance.  The  fibro-cartilaginous  tissue  is  arranged  in  concentric 
lamina?,  the  fibers  of  which  pass  oblicjuely  from  one  surface  of  the  disc  to  the 
other.  The  directions  of  the  fibers  of  the  two  adjacent  laminae  are  not  parallel, 
but  form  angles  like  the  limbs  of  the  letter  X.  The  central  substance  of  the 
discs  is  of  a  pulpy  consistency,  and  is  comjx)sed  of  a  fine  connective-tissue  matrix 
which  contains  cartilage  cells  in  its  meshes. 

The  lateral  or  short  vertebral  ligaments  connect  the  adjacent  margins  of 
the  bodies  of  the  vertebne  in  the  interval  between  the  anterior  and  posterior 
common  ligaments,  with  which  they  are  continuous.  They  are  best  developed  in 
the  thoracic  and  lumbar  regions. 

The  Laminse  are  coimected  by  the  ligamenta  subflava. 

The  ligamenta  subflava  are  found  in  the  spaces  between  and  connecting  the 
lamina*  of  the  vertebrae.  The  fii*st  of  these  ligaments  extends  from  the  axis  to  the 
third  cervical  vertebra,  the  two  spaces  above  being  filled  by  the  posterior  occipito- 
atlantal  and  posterior  atlanto-axoid  ligaments.  The  ligamenta  subflava  are 
attached,  above,  to  the  inner  surface  of  the  inferior  articular  proceas  and  the  inner 
surface  of  the  lower  margin  of  the  lamina  of  the  vertebra ;  below,  to  the  inner 
surface  of  the  superior  articular  process  and  the  upper  margin  of  the  lamina. 
Each  ligament  extends  from  the  articular  process<'s  of  one  side  to  those  of  the 
opposite  side,  forming  one  broad,  short  ligament.  These  ligaments  assist  in 
fonning  the  capsular  ligaments,  which  connect  the  aiiicular  processt^s  and  are 
continuous  with  the  interspinous  ligament.s  at  the  roots  of  the  spinous  ])ro('esses. 
They  are   strongest   in  the  lumbar   region,  of  greater   strength    in   the   thoracic 
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ligaments  closes  in  the  lower  end  of  the  spinal  canal,  and  is  attached  to  the  back 
of  the  coccvx. 

The  interspinous  ligaments  are  thin,  membranous  sheets  which  connect 
adjacent  spinous  processes  of  the  vertebrae.  The  fibers  of  each  ligament  decussate. 
They  are  stronger  in  the  lumbar  than  in  the  thoracic  region,  and  in  the  cervical 
region  are  delicate  and  supported  by  the  interspinale^  muscles. 

The  Transverse  Processes  are  connected  by  the  intertransverse  ligaments. 

The  intertransverse  ligaments  pass  between  the  tips  of  the  transverse  pro- 
cesses. In  the  thoracic  region  they  are  weak  bands ;  in  the  lumbar  region  they 
are  weak  and  membranous ;  and  in  the  cervical  region  they  are  replaced  by  the 
intertransversales  muscles. 

The  Articular  Processes  are  connected  by  capsular  ligaments. 

The  capsular  ligaments  connect  adjacent  articular  processes  and  are  attached 
along  the  margins  of  the  articulating  surfaces.  Their  inner  jKjrtion  is  formed  by 
the  lateral  part  of  the  ligamentii  subflava.  In  the  cervical  region  they  are  loose ; 
in  the  lumbar  region  not  so  lax ;  and  in  the  thoracic  region  short  and  tight. 
Each  joint  is  lined  by  one  synovial  membrane. 

Movements. — The  spinal  column  is  the  axis  of  the  skeleton  ;  it  supports  the 
cranium,  upper  extremities,  and  part  of  the  trunk,  and  is  supported  by  the  pelvis 
and  lower  extremities.  It  is  composed  of  a  number  of  bones,  one  superimposed 
upon  another  and  bound  together  by  numerous  strong  ligaments.  When  assisted 
by  the  surrounding  muscles,  it  is  capable  of  sustaining  great  weight,  and  by  means 
of  their  elasticity  the  intervertelmil  discs  diminish  or  prevent  the  transmission  of 
shock.  Although  the  vertebrai  are  firmly  united  and  there  is  little  movement 
between  adjacent  vertebrae,  the  spinal  column  is  quite  flexible  and  capable  of 
many  movements ;  these  are  possible  on  account  of  the  elasticity  of  the  inter- 
vertebral substance,  and  all  occur  around  an  axis  which  passes  through  the 
central  puljn'  substance  of  the  interv-ertebral  discs.  The  movements  vary  in 
different  regions,  and  their  free<lom  differs  with  the  shape  of  the  bodies,  the  articu- 
lar, transverse,  and  s])in()us  processes.  The  bodies  and  inters^ening  discs  are  the 
chief  supi)orts  of  tlie  superimposed  weight,  and  the  articular  processes,  assisted  by 
the  ligaments  l)etween  the  spines  and  between  the  transverse  processes,  steady 
the  cohimn.  The  movements  are  flexion,  extension,  lateral  flexion,  circumduc- 
tion, and  rotation. 

In  the  neck  tliero  is  little  movement  between  the  axis  and  the  third  cervical 
vertel)rn,  but  bt'low  tliis  vortel)ra  all  movements  are  free  in  this  region.     Flexion 
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In  the  lumbar  region  all  of  the  movements  are  comparatively  free  between 
the  third  and  fourth,  and  fourth  and  fifth  vertebrae. 

As  the  forms  of  the  joints  between  the  occipital  bone,  atlas,  and  axis  differ 
from  those  of  the  intervertebral  joints  below,  they  require  a  separate  description. 

The  Axis  is  Connected  with  the  Atlas  by  the  anterior  and  posterior  atlanto- 
axoid,  two  capsular,  transverse,  and  atlanto-odontoid  capsular  ligaments,  and 
between  them  are  two  lateral  and  one  central  atlanto-axoid  joint. 

The  anterior  atlanto-axpid  ligament  is  a  thin,  fibro-elastic  membrane.  It  is 
attached  above  to  the  anterior  surface  and  lower  border  of  the  anterior  arch  of  the 
atlas,  and  below  to  the  base  of  the  odontoid  process  and  the  transverse  ridge  on 
the  front  of  the  body  of  the  axis.  Its  median  portion  is  covered  by  the  narrow 
upper  end  of  the  anterior  common  ligament,  which,  in  this  location,  is  sometimes 
called  the  superficial  anterior  atlanto-axoid  ligament.  On  either  side  the  atlanto- 
axoid  ligament  is  continuous  with  the  capsular  ligaments.  It  is  covered  by  the 
longus  colli  muscles. 

The  posterior  atlanto-axoid  ligament  is  a  thin  membrane  which  takes  the 
place  of  the  ligamenta  subflava  in  this  location.  It  is  attached  above  to  the 
posterior  surface  and  lower  margin  of  the  posterior  arch  of  the  atlas  and  below  to 
the  dorsal  aspect  of  the  superior  margins  of  the  lamina  of  the  axis.  On  either 
side  it  extends  to  the  posterior  roots  of  the  transverse  processes,  and  is  continuous 
with  the  capsular  ligaments.  It  is  covered  by  the  rectus  capitis  posticus  major 
and  obliquus  capitis  inferioris  muscles. 

The  lateral  atlanto-axoid  joints  are  formed  by  the  articulation  of  the 
superior  articular  processes  of  the  axis  with  the  inferior  articular  surface  of  the 
lateral  mass  of  the  atlas.  Each  joint  has  a  loose  capsular  ligament  and  one 
synovial  sac.  The  ligaments  are  strengthened  in  front  and  behind  by  the  anterior 
and  posterior  atlanto-axoidean  ligaments. 

The  central  atlanto-axoid  joint  is  divisible  into  two  joints — one  between  the 
odontoid  process  of  the  axis  and  the  transverse  ligament  (syndesmoodontoid)  and 
the  other  between  the  odontoid  process  and  anterior  arch  of  the  atlas  (atlanto- 
o<lontoid).  Each  of  these  joints  has  a  synovial  membrane.  The  synovial  sac  of 
the  syndesmo-odontoid  joint  is  limited  by  a  fibrous  membrane  which  i)asses  from 
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ment  is  continuous  with  the  oecipito-atlantal  capsular  ligaments.  At  the  margins 
of  the  arch  of  the  atlas  it  blends  with  the  central  occipito-odontoid,  anterior 
occipito-athmtal,  and  anterior  atlanto-axoid  ligaments. 

m 

The  transverse  ligament  is  a  strong,  closely  woven,  fibrous  band  which 
passes  across  the  h\rge  central  opening  in  the  arch  of  the  atlas,  and  divides  it  into 
a  small  anterior  portion — through  which  the  odontoid  process  projects — and  a 
hirge  posterior  part,  which  is  the  upi>er  continuation  of  the  spinal  canal  and 
transmits  the  spinal  cord,  its  membranes,  and  the  spinal  portion  of  the  spinal 
accessory  nerves.  Upon  each  side  the  transverse  ligament  is  attached  to  the 
tu])ercle  ui)on  the  inner  surface  of  the  hiteral  mass  of  the  atlas.  A  vertical  band 
of  fibers,  placed  immediately  behind  the  transvervse  ligament,  passes  from  the  back 
part  of  the  base  of  the  odontoid  i)rocess  to  the  occipital  bone.  This  band  is 
strengthened  l)y  fil)ers,  some  of  whicli  pass  upward  and  others  downward  ftom 
the  transverse  ligament.  The  transverse  ligament  and  the  vertical  band  form  a 
crucial  ligament.  The  anterior  surface  of  the  transverse  ligament  is  smooth  and 
in  relation  with  the  svndesmo-odontoid  svnovial  membrane.  The  lower  marfifin  of 
the  ligament  is  closely  apposed  to  the  neck  of  the  odontoid  process  and  thus  firmly 
susi)ends  that  process  in  place. 

Movements. — The  movements  between  the  atlas  and  axis  are  necessarily 
chieflv  in  a  rotatorv  direction.  These  movements  are  limited  bv  the  occipito-axoid 
(check)  and  the  atlanto-axoid  ligaments.  The  movement  in  the  lateral  atlanto- 
axoid  joints  is  of  a  gliding  character.  There  is  also  slight  antero-posterior  and 
lateral  flexion. 

The  Ligaments  which  Connect  the  Axis  with  the  Occipital  Bone  are  the 
occij)ito-cervical,  crucial,  and  three  odontoid  ligaments. 

Tlu;  occipito-cervical,  cervico-basilar,  or  occipito-axoid  ligament  is  the 
upper  ]>ortion  of  the  posterior  eoninion  ligament,  some  of  the  fibers  of  which  are 
not  attached  to  the  axis  but  pass  upward  to  the  occipital  bone.  The  ligament  is 
attaohrd  below  to  the  posterior  surface  of  the  l)ody  of  the  axis  fiom  the  root  of  the 
(Mloutoid  process  (lownward,  and  its  lower  attachment  also  extends  to  the  upper 
l)ai*t  of  the  body  of  the  third  cervical  vertebra.  Alx)ve,  it  is  attached  to  the 
bfisilar  groove  of  the  occii)ital  ho\M\  It  is  narrow  at  the  body  of  the  axis  and 
L;i-adually  broadens  above.  It  is  in  relation  in  front  with  the  crucial  ligament,  and 
beliind  with  tlie  dura  mater  of  the  s])inal  cord,  and  is  exi>osed  by  removing  the 
si>ines  and  lainina-  of  the  atlas  and  axis. 

Tln'  crucial  ligament  is  described  with  the  transverse  ligament. 

Tlie  odontoid  ligaments  <-onnect  the  odontoid  j)r()cess  with  the  occipital  bone. 
Thrv  arr  three  in  iiunil>er — vi/...  a  central  and  two  lateral. 

The  ontnil  n(J<,iitn'nl  //(/dinriif^  (n'  susjh tt.^fH'j/  lif/(itiienty  is  attached  below  to  the 
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tip  of  the  odontoid  process  and  above  to  the  under  surface  of  the  anterior  margin 
of  the  foramen  magnum.  It  is  a  slender  band  which  is  located  between  the  two 
lateral  odontoid  ligaments.  It  is  in  relation  in  front  with  the  anterior  occipito- 
atlantal,  and  behind  with  the  upper  division  of  the  crucial  ligament. 

The  lateral  odontoid,  or  cheeky  ligaments  are  strong,  rounded  bands  which  pass 
almost  transversely  outward  and  slightly  upward  from  the  sides  of  the  apex  of  the 
odontoid  process  to  the  rough  depressions  upon  the  inner  surfaces  of  the  condyles 
of  the  occipital  bone. 

The  Ligaments  which  Connect  the  Atlas  with  the  Occipital  Bone  arc  the 
anterior  and  posterior  occipito-atlantal,  two  capsular,  and  two  lateral  occipito- 
atlantal  ligaments. 

The  anterior  occipito-atlantal  ligament  is  attached  below  to  the  upper 
margin  of  the  anterior  arch  of  the  atlas,  and  above  to  the  anterior  margin  of  the 
foramen  magnum.  Its  central  ix)rtion  is  thick  and  strong,  and  is  the  upward 
continuation  of  the  anterior  common  ligament.  The  lateral  portions  of  the  liga- 
ment are  thinner  and  continuous  with  the  capsular  ligaments.  It  is  covered  in 
front  by  the  rectus  capitis  anticus  minor  muscles.  Behind  it  are  the  odontoid 
ligaments. 

The  posterior  occipito-atlantal  ligament  is  a  thin  membrane  and  corresi)onds 
to  the  ligamenta  subflava,  but  contains  no  elastic  tissue.  Its  laxity,  however, 
]>ermits  free  motion.  The  ligament  is  attached  below  to  the  posterior  surface  and 
upper  margin  of  the  posterior  arch  of  the  atlas,  and  above  to  the  posterior  margin 
of  the  foramen  magnum  from  one  condyle  to  tlie  other.  Uix)n  each  side  its  lower 
and  outer  portion  contains  an  opening  close  to  the  arch  of  the  atlas.  This  opening 
gives  passage  to  the  vertebral  artery^  and  suboccipital  nervT.  In  front  the  ligament 
is  in  relation  with  the  dura  mater,  and  behind  with  tlie  rectus  capitis  posticus 
minor  and  superior  oblique  muscles. 

The  two  capsular  ligaments  are  attached  to  the  margins  of  the  condyles  of 
the  occipital  bone  above,  and  below  to  the  margins  of  the  articular  surfaces  upon 
the  upper  aspect  of  the  lateral  mass  of  the  atlas.  These  ligaments  are  lax  and 
not  very  strong,  and  therefore  do  not  add  much  strength  to  the  joint.  Each 
capsular  ligament  is  lined  with  a  synovial  meml)rane  which  occjasionally  commu- 
nicates with  the  synovial  sac  of  the  transverso-odontoid  joint. 

The  lateral  occipito-atlantal  or  anterior  oblique  occipito-atlantal  ligaments 
are  two  strong  fibrous  bands  placed  upon  tlie  front  of  the  external  surface  of  tlie 
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backward  and  forward,  thus  giving  a  limited  nodding  movement  to  the  head. 
In  more  extensive  forward  and  backward  movements  of  the  head  the  cervical 
portion  of  the  spinal  column  is  flexed  and  extended.  There  is  also  a  verj'  slight 
transverse  and  oblique  gliding  movement. 

Blood  Supply. — ^The  l)lood  supply  of  the  spinal  column  and  its  articulations 
is  derived  from  the  vertebral,  occipital,  ascending  pharyngeal,  ascending  cervical, 
intercostal,  lumbar,  ilio-lumbar,  sacra-media,  and  lateral  sacral  arteries. 

Np:rve  Supply. — From  the  sjnnal  nerves. 

Fractures  and  dislocations  of  the  vertebra  are  most  common  in  the  cervical 
and  lumbar  regions  where  mol)ility  of  the  spinal  column  is  greatest-.  If  displace- 
ment exists,  the  spinal  cord  is  compressed,  lacerated,  or  pulpified.  Pressure  upon 
or  laceration  of  the  motor  tracts  of  the  spinal  cord  causes  loss  of  voluntary  motion 
in  muscles  supplied  by  nerves  which  arise  l>elow  the  site  of  injur}",  because  the 
motor  cells  of  the  cerebral  coi'tex  can  not  send  impulses  to  the  motor  cells  in  or 
below  the  injured  segments  of  the  spinal  cord.  Sensation  in  the  paralyzed  parts  is 
lost  through  involvement  of  the  sensory-  tracts  of  the  spinal  cord  and  interruption 
of  the  impulses  to  the  brain.  Through  pressure  upon  or  rupture  of  the  inhibitor}' 
nerv^es  from  the  brain  the  reflexes  are  not  controlled  and  are  much  exaggerated 
unless  the  lumlmr  enlargement  be  destroyed.  Pressure  upon  the  inhibitor}'  ner^'es 
for  this  reason  causes  priapism.  Through  pressure  upon  the  trophic  nerves  nutri- 
tion of  the  skin  is  imperfect  and  bed-sores  develop.  Loss  of  trophic  and  motor 
impulses  allows  (le<i:eneration  and  atrophy  of  the  muscles.  Through  pressure  upon 
the  sensoiT  and  motor  tracts  fullness  of  the  bladder  causes  no  reflex  act,  and  reten- 
tion of  urine  results.  After  some  time  elapses  the  function  of  micturition  may  be 
performed  through  reflex  action  governed  by  the  cells  in  the  lower  i>ortion  of  the 
spinal  cord.     Paralysis  of  the  sphincter  ani  causes  incontinence  of  feces. 
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same  portions  of  the  last  lumbar  and  first  sacral  vertebrae,  should  be  divided  with 
the  knife,  and  the  posterior  wall  of  the  canal  lifted  out.  This  will  expose  a 
quantity  of  loose  areolar  tissue  and  fat  which  contains  plexuses  of  veins  and  some 
small  arteries.     Carefully  remove  the  areolar  tissue  and  fat. 

The  Spinal  Arteries. — The  blood  supply  of  the  spinal  column,  spinal  liga- 
ments, periosteum,  and  of  the  spinal  cord  and  its  membranes  is  derived  from 
the  spinal  arteries  which  enter  the  canal  through  the  intervertebral  foramina. 
The  spinal  arteries  in  the  cervical  region  are  derived  from  the  vertebral,  ascending 
cerv^ical,  and  profunda  cervicis  arteries ;  in  the  thoracic  region,  from  the  dorsal 
branches  of  the  intercostal  arteries ;  in  the  lumbar  region  from  the  posterior 
branches  of  the  lumbar  arteries;  and  in  the  sacral  region  from  the  lateral  sacral 
arteries.  The  arrangement  of  the  arteries  after  entering  the  spinal  canal  is  similar 
in  the  different  regions.  Each  spinal  arterj^  divides  into  three  brandies — one  of 
which  passes  to  the  vertebral  arches  and  ligamenta  subflava ;  another  pierces  the 
dura  mater  above  the  corresponding  spinal  nerve,  and  supplies  the  spinal  cord  and 
its  membranes ;  and  a  third  passes  to  the  posterior  surface  of  tlie  bodies  of  the 
vertebne.  The  small  plexuses  of  arteries  seen  on  the  posterior  aspect  of  tlie  bodies 
of  the  vertebne  are  formed  bv  the  divisions  of  the  third  set  of  branches  wliich 
anastomose  with  each  other.  These  plexuses  also  give  off  branches  wliich  pass 
anteriorly  around  the  wall  of  the  canal  to  join  branches  from  a  median  artery 
found  on  the  posterior  surface  of  the  anterior  common  ligament. 

The  Veins  found  Within  the  Spinal  Canal  are  the  meningo-rachidian  and 
the  medulli-spinal  veins.  The  meningo-rachidian  veins  lie  in  the  extra-dural 
fat,  and  are  arranged  in  two  plexuses — one  anterior  and  one  posterior.  The  ante- 
rior plexus,  of  course,  can  not  be  studied  until  the  spinal  cord  and  its  membranes 
have  been  removed  from  the  spinal  canal.  It  consists  of  two  longitudinal  veins 
which  communicate  freelv  witli  each  other  by  means  of  transverse  veins  which 
pass  beneath  the  posterior  common  ligament  and  receive  the  veins  from  the  bodies 
of  the  vertebne  (vena>  basis  vertebroo).  The  anterior  plexus  communicates  with 
the  basilar  and  occipital  sinuses.  Near  the  arch  of  the  atlas  it  gives  off  a  branch 
which  forms  the  origin  of  the  verte])ral  vein.  Other  branches  are  given  off  near 
the  intervertebral  foramina,  and  accompany  the  spinal  nerves.  Tlie  posterior 
longitudinal  plexus  consists  of  two  longitudinal  veins  or  channels,  placed  upon 
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THE  SPINAL  CORD. 

The  spinal  cord  (medulla  spinalis)  is  the  continuation  of  the  medulla  oblon- 
gata. It  extends  from  the  lower  border  of  the  foramen  magnum  (below  the 
decussation  of  the  pyramids  of  the  medulla)  to  the  level  of  the  upper  border  of 
the  second  lumbar  vertebra  ;  near  its  termination  it  assumes  a  conic  shape, — ^the 
conus  meduUaris, — and  terminates  in  a  slender  thread,  the  fllum  terminale.  In 
the  fetus  the  cord  extends  the  entire  length  of  the  spinal  canal,  but  does  not  in 
the  adult,  as  the  vertebral  column  grows  more  rapidly  than  the  spinal  cord. 
The  length  of  the  spinal  cord  in  the  adult  is  from  sixteen  to  eighteen  inches^ 
and  its  average  weight  is  al>out  one  and  one-half  ounces.  It  is  a  somewhat 
flattened  cylinder,  wider  in  tlie  transverse  diameter.  In  the  thoracic  region,  how- 
ever, it  is  almost  cylindric  in  form.  As  it  is  lodged  in  the  spinal  canal,  it  follows 
the  curves  of  the  spinal  column.  It  presents  a  cervical  enlargement  between  the 
third  cervical  and  second  thoracic  veilebrre,  and  a  lumbar  enlargement  between 
the  ninth  thoracic  and  the  first  lumbar  vertebra.  The  former  enlargement  is 
widest  opposite  the  sixth  cervical,  and  the  latter  opposite  the  twelfth  thoradc 
vert(»bra.  These  enlargements  occur  where  the  largo  nerves  are  given  off  to 
supi)ly  the  extremities. 

The  Membranes  of  the  Spinal  Cord. — The  membranes  of  the  spinal  cord  are 
the  dura  mater,  arachnoid,  and  pia  mater.  They  are  continuous  with  the  corres> 
ponding  membranes  of  the  l>rain,  and  hold  the  Sixme  relation  to  each  other  as  do 
those  of  the  l)rain. 

Tlie  dura  mater  is  a  non-adherent,  dense,  fibrous  sheath  which  surrounds  tlie 
spinal  cord.  It  dilfers  from  tlie  dura  mater  of  the  brain  in  that  it  does  not  form 
the  internal  i»eriostenni  of  tlie  sj)inal  canal,  nor  the  fibrous  septa  for  the  spinal 
cord  ;  it  does  not  contain  sinuses,  nor  adhere  to  the  walls  of  the  canal.  Like  the 
dura  mater  of  the  brain,  the  dura  mater  of  the  spinal  cord  sends  over  the  nerves 
tubular  ])r()l()n<rati(>ns  wliicli  become  continuous  with  their  sheaths. 

The  jK'riostcuni  whieli  lines  the  s]»inal  canal  is  continuous  with  and  represents 
tli(^  ])eriosteal  layer  of  the  dura  mater  <>f  the  l>rain.  The  extranlural  veins  of  the 
spinal  canal  (nieniii*r<>-raehi(lian)  eorresp<»nd  in  ]>ositi(m  to  the  sinuses  of  the  dura 
mater  of  the  brain.     The  dura   mater  is  se])arated  from  the  walls  of  the  spinal 
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le  foramen  magnum,  to  the  axis,  and  third  cervical  vertebra ;  and  below,  to  the 
Dsterior  surface  of  the  base  of  the  coccyx. 

Dissection. — ^The  spinal  cord  and  its  membranes  should  now  be  removed. 

0  do  this,  divide  the  medulla  oblongata  and  membranes  of  the  cord  at  the  fora- 
len  magnum,  and  the  spinal  nerves  as  far  outward  in  the  intervertebral  foramina 
3  possible,  so  as  to  preserve  the  ganglia  on  their  posterior  roots.  If  the  cord  be 
erfectly  fresh,  it  should  be  hardened  before  its  membranes  are  removed ;  but  if 
)ft,  it  should  be  dissected  in  plenty  of  water,  which  will  protect  it  from  pulpefac- 
on.  Incise  the  dura  mater  near  its  termination,  and  open  it  along  its  posterior 
icdian  surface  with  a  pair  of  blunt-pointed  scissors.  Care  must  be  taken  to  avoid 
ijuring  the  subjacent  arachnoid.  Reflect  the  dura  mater  laterally,  and  note  the 
lining,  inner  surface.  Note  also  that  the  spinal  nerves  as  they  leave  the  cord  are 
Qveloped  by  prolongations  of  the  dura  mater. 

It  will  be  seen  that  each  nerve  has  a  separate  tubular  prolongation  of  the 
ura  mater,  and  that  the  anterior  and  posterior  roots  of  the  nerves  are  separated 
y  a  septum.  The  space  exposed  by  reflecting  the  dura  mater  is  known  as  the 
abdural  space,  and  lies  between  tjie  dura  mater  and  the  arachnoid.  It  is  pro- 
mged  for  a  short  distance  upon  the  roots  of  the  spinal  nerv'es. 

The  arachnoid. — The  arachnoid  is  a  thin,  delicate,  veil-like  membrane  which 

1  continuous  with  the  arachnoid  of  the  brain,  and  lies  between  the  dura  and  pia 
later.  It  is  more  delicate  than  that  of  the  brain,  but  resembles  the  encephalic 
rachnoid  in  sending  tubular  prolongations  along  the  ners^es.  It  is  attached  to 
le  dura  mater  behind  by  prolongations  of  connective  tissue.  These  trabecule  of 
^nnective  tissue  are  not  always  demonstrable,  and  exist  only  in  few  and  scattered 
laces.     Below  it  is  prolonged  upon  the  cauda  equina. 

It  will  be  noted  that  the  araclmoid  forms  a'  long  sac,  the  cavity  of  wliich 
es  between  the  arachnoid  and  the  pia  mater,  and  is  known  as  the  subarachnoid 
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organ.  Pressure  exerted  upon  the  swelling  of  a  spina  bifida  will  at  times  cause 
slight  bulging  of  the  anterior  fontanel.  As  the  subarachnoid  space  communi- 
cates with  the  ventricles  of  the  brain,  opening  a  spina  bifida  may  drain  the  cerebro- 
spinal fluid  from  the  brain  and  result  in  fatal  convulsions. 

Dissection. — Incise  the  arachnoid  and  reflect  it  from  the  underlying  pia 
mater.  This  will  open  the  subarachnoid  space,  which  has  just  been  inflated.  It 
will  be  seen  that  the  arachnoid  is  attached  to  the  pia  mater  by  numerous  trabeculse 
of  subarachnoid  tissue,  and  by  three  incomplete  septa, — ^a  posterior  and  two  lateral, 
— which  not  only  attach  the  two  membranes  to  each  other,  but  at  the  same  time 
divide  the  subarachnoid  space  into  compartments.  The  posterior  septum  is  placed 
opposite  the  posterior  median  fissure  of  the  cord,  and  is  less  marked  in  the  cervical 
region.  It  carries  blood-vessels  to  the  cord.  The  two  lateral  septa  are  formed  by 
the  ligamenta  denticulata. 

The  pia  mater. — The  pia  mater  is  a  thin,  delicate,  vascular  membrane  which 
is  continuous  with  the  pia  mater  of  the  brain.  It  is  closely  adherent  to  the  cord, 
and  sends  vertical  partitions,  or  septa,  into  the  anterior  and  posterior  median  fis- 
sures. Along  the  anterior  median  line  of  the  cord  the  pia  is  thickened  into  a 
glistening  band — the  linea  splcndens.  The  pia  mater  is  supported  at  the  sides  by 
two  lateral  bands — the  ligamenta  denticulata.  Each  ligamei\tum  denticulatum  is  a 
fibrous  band  which  is  attached  to  the  median  lateral  aspect  of  the  pia  from  the 
level  of  the  foramen  magnum  to  the  level  of  the  first  lumbar  vertebra.  The 
attachment  of  each  ligament  to  the  pia  is  found  midway  between  the  anterior  and 
posterior  nerve  roots.  From  this  attachment  each  ligament  extends  outward,  and 
is  attached  to  the  dura  mater  by  numerous  denticulations,  or  strips,  which  pass 
outward  in  tlie  interval  between  the  anterior  and  posterior  roots  of  the  spinal 
nerves.  These  processes  push  the  arachnoid  before  them.  It  will  be  seen  from  this 
arrangement  tliat  the  ligamenta  denticulata  divide  the  subarachnoid  space  into  two 
compartments,  in  the  anterior  of  which  the  anterior  roots  of  the  spinal  nerves  are 
found,  and  in  the  posterior  the  posterior  roots  of  the  nerv^es.  The  post^jrior  com- 
partment is  again  subdivided  by  a  third  or  posterior  sej)tum,  already  mentioned  in 
conn(M;tion  with  th(^  subarachnoid  space.  The  ligamenta  denticulata  swing  the 
cord  in  the  center  of  the  dural  sac.  From  the  conus  medullaris  the  pia  mater  is 
continiu^d  downward  as  a  slender  tlnvad,  the  Jilnm  ferminaley  as  far  as  the  base  of 
the  coecvx,  to  tlie  periosteum  of  which  it  is  attached.  The  filum  terminale  con- 
tains very  little  nervcnis  matter,  and  is  distinguished  from  the  nerves  of  the  cauda 
equina  by  its  <j:listrnin<j:  white  appearance. 

The  anterior  and  posterior  roots  of  the  spinal  nerves  emerge  from  the  antero- 
lateral and  j)ost<To-lateral  aspects  of  \]w  eord,  and  form  a  double  row  on  each  side 
(»f  it.     The  anterior  ro(>ts  arise  from  the  anterior  horns  of  the  gray  matter  and  con- 
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tain  motor  fibers ;  the  posterior  are  sensory  fibers,  and  arise  from  the  posterior 
horns.  The  fibers  of  the  anterior  roots  emerge  in  several  bundles  which  are  not 
placed  in  a  single  line ;  whereas  the  posterior  roots  are  larger,  and  their  fibers  also 
emerge  in  several  bundles,  which  form  a  single  row  at  the  posterolateral  fissure. 
These  roots  of  the  nerves  pass  along  for  a  varying  distance  within  the  dural 
sheath  of  the  cord,  which  intra-dural  portion  of  their  course  is  called  intra-thecal. 
The  intra-thecal  course  of  the  nerves  is  shorter  above  and  longer  below,  as  the 
upper  spinal  nerves  pass  transversely  outward  and  the  lower  pass  downward  with 
increasing  degrees  of  obliquity.  As  the  cord  terminates  opposite  the  second  lum- 
bar vertebra,  the  lumbar  and  sacral  nerves  and  the  coccygeal  nerve  have  a  longer 
intra-thecal  course  than  those  above.  If  the  lumbar  and  sacral  nerves  are  cut  out 
with  the  cord,  a  condition  similar  in  appearance  to  the  under  surface  of  a  horse's 
tail  will  be  seen,  and  hence  the  designation  cauda  equina  given  to  these  nerves.  As 
the  spinal  cord  is  shorter  than  the  spinal  canal,  and  as  the  nerves  ej^^erge  from  the 
whole  length  of  this  canal,  each  succeeding  nerve,  growing  longer  in  its  intra-thecal 
course,  is  held  to  the  cord  by  its  arachnoid  investment  until  opposite  its  foramen  of 
exit,  when  it  also  passes  horizontally  outward  like  the  first  spinal  nerve.  The  nerves 
of  the  Cauda  equina,  however,  pass  down  the  canal  parallel  to  one  another  and 
enter  the  intervertebral  foramina  a  little  obliquely.  The  two  roots  unite  within 
the  intervertebral  foramen  to  form  a  single  nerve.  A  short  distance  above  the 
point  of  junction  the  posterior  roots  contain  swellings  or  ganglia.  These  ganglia 
contain  the  trophic  centers  for  the  sensoiy  fibers  of  the  spinal  nerves. 

The  Fissures  of  the  Spinal  Cord  are  an  anterior  median,  a  posterior  median, 
two  antero-lateral,  and  two  postero-lateral. 

The  anterior  median  is  a  true  fissure,  and  has  a  depth  equal  to  one-third  of 
the  antero-posterior  diameter  of  the  cord.  It  extends  the  entire  length  of  the  cord, 
and  is  the  continuation  of  the  corresponding  fissure  of  the  medulla  oblongata,  at 
the  lower  part  of  which  it  is  considerably  interrupted  by  the  decussation  of  the 
pyramids.     The  pia  mater  dips  into  it  as  a  doul)le  fold. 

The  posterior  median  fissure  is  not  an  open  and  tinac  fissure,  but  a  narrow 
cleft,  lodging  only  a  process  of  the  i>ia  mater,  which  dips  into  it  and  forms  a  sep- 
tum.   It  is  continuous  with  the  corresponding  fissure  of  the  medulla  oblongata,  and 
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ever,  well  marked,  the  fibers  of  the  posterior  roots  of  the  nerves  emerging  from  it 
in  a  single  row  of  bundles.  It  is  deepest  in  the  cervical  region,  and  is  continuous 
with  the  dorso-lateral  fissure  of  the  medulla. 

Formerly,  the  spinal  cord  was  divided  into  three  columns, — an  anterior,  a 
lateral,  and  a  posterior, — which  are  marked  out  by  the  anterior  median,  antero- 
lateral, postero-lateral,  and  ix>sterior  meilian  fissures ;  but  as  the  antero-lateral 
fissure  is  incomplete,  the  cord  is  now  divided  into  an  antero-lateral  and  a  posterior 
column. 

In  the  spinal  cord  the  arrangement  of  white  and  gray  matter  is  the  reverse  of 
that  in  the  l)rain,  its  white  matter  being  upon  the  outside  and  the  gray  matter 
inside,  though  the  gray  matter  comes  to  the  surface  at  the  bottom  of  the  posterior 
median  and  postero-lateral  fissures. 

The  Macroscopic  Structure  of  the  Spinal  Cord  in  a  transverse  section  is  veiy 
simple.  If  cut  across,  it  is  found  to  consist  of  white  matter  enveloping  an 
H-shaped  central  mass  of  gray  matter.  The  arms  of  the  H  are  in  the  form  of 
crescents  whose  convexities  are  adjacent  and  united  by  a  band  of  gray  matter 
called  the  gray  commissure,  a  misnomer,  however,  as  the  commissure  is  chiefly 
composed  of  decussating,  and  not  commissural,  fibers.  The  anterior  ends  of 
th(^se  crescents  are  ex[>andiMl  and  the  posterior  extremities  taper,  so  that  the 
cres(.'ents  hiive  been  d(}seribed  as  comma-shaped.  The  portion  of  the  crescent  in 
front  of  tlie  connniss\n-e  is  called  the  anterior  horn,  while  that  part  behind  it 
is  terme<l  the  posterior  horn.  The  end  of  the  anterior  horn  is  rounded  and 
expanded  ;  tlie  posterior  horn  is  long  and  tapering,  gives  origin  to  the  posterior 
roots  of  tlic  spinal  nerves,  and  closely  approaches  the  surface  of  the  cord.  The 
anterior  horns  do  not  reach  the  surfiice,  but  send  out  numerous  nerve  fibers 
to  form  the  niiterior  roots  of  the  spinal  nerves.  In  the  center  of  the  gray 
c<anniissure  is  the  central  canal  of  the  cord,  which  is  lined  by  epithelium  and 
is  continuous,  above,  with  the  fourth  ventricle  of  the  brain.  It  appears,  upon 
S(H'tion  of  the  cor<l,  as  a  very  small  spot.  This  canal  is  the  remains  of  the 
original  neural  canal  of  tlie  embryo,  from  the  walls  of  which  the  spinal  cord 
is  ioriiied.  In  front  of  the  gray  commissure,  V>etween  it  and  the  bottom  of 
the  aiiterinr  median  fissure,  is  a  laver  of  white  substance  called  the  white 
commissure.  For  lurther  details,  both  as  to  arrangement  and  changes  in  size 
and    foi'ni    of  tlir   cord    on  section  at  different   levels,  the   reader  is  referred  to 
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spinal  cord  have  a  definite  arrangement.  Each  half  of  the  spinal  cord  is  divided 
into  an  antero-lateral  and  a  posterior  tract  by  the  postero-lateral  fissure. 

The  antero-lateral  tract  contains  the  direct  pyramidal,  crossed  pyramidal, 
and  direct  cerebellar  tracts,  Gowers*  tract,  and  the  antero-lateral  ground  bundle. 

That  portion  of  the  antero-lateral  tract  which  is  in  relation  with  the  anterior 
median  fissure  is  the  anterior  or  direct  pyramidal  tract  (column  of  Turck).  It 
is  the  continuation  of  the  anterior  pyramid  of  the  medulla,  and  contains  those 
fibers  which  do  not  decussate  in  the  medulla,  though  in  all  probability  they  do 
so  in  the  cord  by  passing  through  the  anterior  commissure  and  thence  to  the  crossed 
pyramidal  tract  of  the  opposite  side.  It  tapers  as  it  passes  downward,  and  termi- 
nates in  the  middle  of  the  thoracic  region.'  It  contains  descending  fibers — i.  e., 
fibers  in  which  nerve  impulses  descend. 

The  crossed  or  lateral  pyramidal  tract  contains  the  greater  number  of  the 
fibers  of  the  anterior  pyramid  of  the  medulla — those  which  decussate.  It  passes 
downward  into  the  posterior  portion  of  the  antero-lateral  tract  in  front  of  and  to 
the  outer  side  of  the  iX)sterior  cornu.  It  contains  descending  fibers,  and  extends 
the  whole  length  of  the  cord. 

The  direct  cerebellar  tract  lies  between  the  lateral  pyramidal  tract  and  the 
surface  of  the  cord,  and  does  not  extend  further  forward  than  that  tract.  It  begins 
at  the  level  of  the  root  of  the  first  lumbar  nerve,  ascends  to  form  part  of  the  resti- 
form  body  of  the  medulla,  contains  ascending  fibers,  and  increases  in  size  as  it 
ascends. 

Gowers'  tract,  or  the  antero-lateral  ascending  tract,  is  a  band  of  fibers  on  the 
surface  of  the  cord  in  front  of  the  direct  cerebellar  tract.  It  contains  ascending 
fibers  which  enter  the  outer  side  of  the  tract  of  the  fillet. 

The  antero-lateral  ground  bundle  com{)rises  the  remainder  of  the  antero- 
lateral tract.  This  has  been  subdivided  into  the  anterior  ground  bundle,  the 
mixed  lateral  zone,  and  the  lateral  ground  bundle. 

The  anterior  ground  bundle  is  separated  from  the  remainder  of  the  antero- 
lateral ground  bundle  l>y  the  anterior  roots  of  the  spinal  nerves  and  the  anterior 
cornu.  This  division  is  hardlv  warrantable,  as  it  contains  fibers  similar  to  those 
of  the  mixed  lateral  zone.     Its  fibers  connect  the  cells  of  the  anterior  cornu. 

The  mixed  lateral  zone  is  the  backward  continuation  of  the  anterior  ground 
bundle,  and  is  limited  behind  by  the  crossed  ])yrami(lal  tract.  It  contains  both 
ascending  and  descending  fibers  wliieh  are  connected  with  the  cells  of  the  anterior 


444  SURGICAL  ANATOMY. 

nor  portion  contains  fibers  which  are  connected  with  the  anterior  comu,  and  its 
posterior  portion  has  fibers  connected  with  the  posterior  comu. 

The  posterior  tract  of  the  white  matter  of  the  cord  is  divided  into  two 
portions — the  columns  of  Goll  and  Burdach.  These  are  separated  by  a  septum, 
and  on  the  surface  of  the  cord  by  a  furrow. 

The  column  of  Goll,  or  postero-intemal  tract,  is  in  relation  with  the  posterior 
median  fissure.  It  contains  ascending  fibers  which  are  derived  from  the  posterior 
roots  of  the  nerves  and  others  which  connect  the  cells  of  the  posterior  comu. 
Above,  it  is  contmuous  with  the  posterior  pyramid  of  the  medulla. 

The  column  of  Burdach,  or  postero-eztemal  tract,  lies  between  the  column 
of  Goll  and  the  posterior  cornu.  It  contains  ascending  fibers  which  are  derived 
from  ^he  posterior  roots  of  the  nerves  and  others  which  are  associated  with  the 
cells  of  the  posterior  cornu.  Like  the  column  of  Goll,  it  is  continuous  above  with 
the  posterior  pyramid  of  the  medulla. 

The  boundary  zone  of  Lissauer  is  composed  of  the  most  external  fibers 
of  the  posterior  roots  of  the  spinal  nerves ;  these  fibers  ascending  in  that  column 
or  zone  to  enter  the  posterior  cornu. 

The  microscopic  structure  of  the  cord  is  not  within  the  scope  of  this  work, 
and  is  therefore  not  given. 

The  Arteries  of  the  Spinal  Cord  are  the  anterior  spinal  artery  and  the 
posterior  and  lateral  spinal  arteries  which  form  upon  the  cord  an  anterior  median 
and  four  postero-lateral  arteries. 

The  anterior  spinal  artery  is  a  small  branch  which  arises  from  the  vertebral 
artery  near  its  termination.  It  joins  its  fellow  of  the  opposite  side  in  front  of  the 
medulla  oblongata,  and  forms  a  single  median  vessel  which  descends  in  front  of 
the  cord  to  its  termination  and  for  some  distance  on  the  filum  terminale.  It  is 
joined  on  either  side  by  branches  from  the  lateral  spinal  arteries.  This  median 
vessel  is  lodged  under  the  pia  mater  in  the  anterior  median  fissure,  and  supplies 
the  cord  and  the  cauda  equina. 

The  posterior  spinal  arteries  are  derived  from  the  vertebral  arterj'  at  the  side 
of  the  medulla ;  each  artery  j)asses  to  the  side  of  the  cord  and  divides  into  an 
anterior  and  a  posterior  l)rancli,  one  branch  running  in  front  of  the  posterior  roots 
of  the  spinal  nerves  and  the  other  behind  them.  These  arteries  continue  down 
the  postero-lateral  aspect  of  the  cord  to  its  termination.  They  are  joined  by 
the  lateral  sj)inal  arteries  and  supply  the  adjacent  cord,  membranes,  and  cauda 
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arteries.  They  enter  the  spinal  canal  through  the  intervertebral  foramina,  and 
divide  into  two  branches — one  of  which  goes  to  the  back  of  the  bodies  of  the 
vertebrae  and  the  other  reaches  the  cord  upon  the  posterior  root  of  a  spinal  nerve. 
Some  of  the  latter  branches  join  the  anterior  median  artery  while  the  others  either 
terminate  in  the  nerve  root  or  join  the  postero-lateral  arteries  of  the  cord.  They 
supply  the  cord,  its  membranes,  and  the  vertebne. 

The  Veins  of  the  Spinal  Canal  and  Spinal  Cord  are  the  dorsi-spinal,  the 
meningo-rachidian,  the  venae  basis  vertebrae,  and  the  veins  of  the  cord  itself. 
All  the  veins  of  the  spinal  canal  and  spinal  cord  are  devoid  of  valves. 

The  meningo-rachidian  veins  have  been  described. 

The  veins  of  the  spinal  cord  (medulli-spinal)  form  a  plexus  over  the  surface 
of  the  cord  within  the  pia  mater,  and  emerge  chiefly  from  the  anterior  and 
posterior  median  fissures.  Branches  from  the  plexus  pass  outward  upon  the  nerve 
roots  and  communicate  with  the  meningo-rachidian  veins  which  in  the  upper  part 
of  the  spinal  canal  empty  into  the  vertebral  and  the  inferior  cerebellar  veins  or 
into  the  inferior  petrosal  sinuses,  and  in  the  lower  part  of  the  canal  into  the  inter- 
costal and  lumbar  veins. 

The  Motor,  Sensory,  and  Reflex  Areas  of  the  body  governed  by  the  spinal 
cord  at  different  levels  are  approximately  shown  in  the  accompanying  table 
from  Gowers.  While  it  is  not  my  object  to  go  into  any  details  as  to  the  structure 
or  function  of  the  spinal  cord,  it  is  perhaps  well  to  say  a  few  words  upon  the  sub- 
ject. Thus,  while  most  of  the  motor  libers  cross  at  the  decussation  of  the  pyramids 
in  the  medulla,  the  sensory  fibers  cross  in  the  cord  throughout  its  entire  length. 
This  difference  in  the  motor  and  sensorv  decussation  is  only  anatomic,  for  from 
the  functional  standpoint  they  cross  over  upon  the  sj\me  principle — i.  r.,  practically 
upon  their  entrance  into  the  cord  :  the  motor  fibers,  with  the  exception  of  those 
of  the  direct  pyramidal  tract,  entering  above  en  iimssCj  soon  decu&sate  in  a  body  ; 
and  the  sensory  fibers,  entering  at  different  levels,  cross  over  soon  after  their 
entrance,  thus  decussating  separately  all  along  the  cord. 

Reflex  Action  is  a  fanciful  designation  to  indicate  the  centripetal  impulse 
along  a  sensory  nerve  to  the  nerve  center  (gray  matter)  and  the  resulting 
centrifugal  (return,  reflected)  impulse  along  a  motor  nerve.     Thus,  if  a  corn  be 
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termed  a  segment,  though,  of  course,  there  is  no  anatomic  separation  of  the  cord 
into  these  segments. 

Pathologic  processes  may  involve  one  of  these  segments ;  such  a  lesion  is 
called  a  focal  lesion  :  a  tumor  would  be  an  example  of  this.  When  one  or  more 
longitudinal  tracts  or  systems  of  fibers  are  diseased  the  condition  is  designated 
a  systemic  disease  ;  of  this,  locomotor  ataxia  is  an  example. 

Disease  of  the  Spinal  Cord  may  affect  its  entire  transverse  area,  or  certain 
portions  of  it,  in  varj'ing  lengths  ;  or  it  may  begin  at  any  level,  and  thence  extend 
upward  or  downward  ;  in  that  event  being  designated  ascending  or  descending. 

Inflammation  of  the  anterior  horns  of  the  spinal  cord  is  a  disease  quite  often 
seen  in  infants,  and  frequently  overlooked  ;  its  most  constant  symptom  is  paralysis 
of  a  group  of  muscles  of  the  extremities ;  because  of  an  infant's  inability  to  walk, 
this  symptom  is  not  readily  detected. 

The  signs  of  lesions  of  the  cord  depend  upon  the  area  of  gray  matter  or 
column  of  nerve  fibers  involved.  Whether  the  symptoms  be  those  of  irritation  or 
of  paralysis  depends  upon  the  kind  and  degree  of  the  pathologic  process.  An 
active  congestion  of  the  cord  may  cause  symptoms  of  irritation,  such  as  tingling, 
fibrillary  twitching,  and  pains ;  while  enough^  turgescence  and  exudate  to  cause 
marked  compression  will  result  in  numbness  and  motor  paralysis.  Passive 
congestions  produce  their  most  marked  symptoms  in  the  morning,  because  of  the 
gravitation  of  venous  blood  to  the  cord  during  recumbency  upon  the  back.  All 
active  inflammatorj'  diseases  of  the  spinal  cord  are  aggravated  by  exercise,  for  the 
double  reason  that  movements  of  the  spinal  column  and  functional  activity  of  the 
cord  increase  the  l>lood  supply.  Again,  an  intra-spinal  tumor  will,  as  it  begins  to 
encroach  upon  the  cord,  at  first  produce  signs  of  irritation,  and  comj)ression 
symptoms  (paralysis  or  loss  of  function)  will  manifest  themselves  as  the  encroach- 
ment increases.  Any  disease  involving  the  integrity  of  the  entire  transverse 
dianiet(^r  of  the  cord  will  cause  complete  motor  and  sensory  j)aralysis  of  the  areas 
supplied  by  the  j)art  of  the  cord  at  and  below  the  site  of  the  disease.  If  the  lesion 
allect  onlv  onr  lateral  half  of  the  cord,  there  will  be  motor  disturbance  on  the  same 
side  of  the  body  below  the  lesion  and  sensory  disturbance  upon  the  other  side, 
which  is  acccninted   for  bv  the  difierent  modes  of  decussation  of  the  motor  and 
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Protection  to  the  Spinal  Cord  is  aflforded  by  a  number  of  safeguards ;  these 
are  the  following  :  The  free  mobility  of  the  spinal  column  as  a  whole  ;  the  slight 
amount  of  movement  between  any  two  vertebra? ;  the  elastic  intervertebral  discs 
which  break  up  force  and  shock  applied  to  the  spinal  column  ;  the  comparatively 
large  size  of  the  spinal  canal  in  tlie  cervical  and  lumbar  regions  w^here  the  mobility 
is  most  marked  ;  the  curves  of  the  spinal  column  which  lessen  shock  and  force ; 
suspension  of  the  cord  in  the  spinal  canal  by  the  ligamenta  denticulata ;  the  spinal 
dura  mater  wliich  is  so  tough  that  the  cord  may  be  ruptured  without  laceration 
of  the  dura  ;  and  the  cerebro-spinal  fluid. 

Injuries. — The  spinal  cord  is  most  likely  to  be  injured  at  the  atlo-axoid 
joint,  at  the  junction  of  the  cervical  and  thoracic  regions,  and  near  the  junction  of 
the  thoracic  and  lumbar  regions  of  the  spinal  colunm.  At  the  atlo-axoid  joint 
injury  is  more  likely  because  of  the  mobility  of  that  part  of  the  spinal  column  and 
the  fact  that  in  that  location  the  cord  nearly  fills  the  canal.  At  the  junction  of 
the  cervical  and  thoracic  regions  injury  is  common,  because  there  the  freely 
movable  cervical  vertebra)  join  the  thoracic  vertebrae,  between  which  there  is  very 
little  motion.  Injurj^  of  the  cord  in  the  neighborhood  of  the  last  thoracic  and  first 
lumbar  vertebra  is  frequent,  because  in  that  location  the  almost  rigid  thoracic 
region  joins  the  freely  movable  lumbar  region  of  the  spinal  column,  and  because 
the  length  of  that  part  of  the  spinal  column  above  permits  great  leverage. 

Fractures  of  the  Spinal  Column  are  usually  produced  by  indirect  violence, 
as  in  overflexion  or  overextension  of  the  spinal  column,  as  when  a  person  falls 
upon  the  head  or  buttocks,  or  is  stooping  and  a  heavy  weight  fal-ls  upon  the 
shoulders,  one  of  the  supra-spinous  ligaments  niptures  and  the  posterior  arches 
of  one  or  two  of  the  vertobrtT  near  the  point  of  rupture  are  fractured.  Usually 
the  fragments  so  completely  crush  the  cord  that  operation  to  remove  or  elevate 
them  does  not  im[)rove  the  condition. 

Fractures  of  the  spinal  column  above  the  fifth  cervical  vertebra — that  is, 
above  the  origins  of  the  phrenic  nerves — are  almost  invariably  fatal  because  of 
paralysis  of  th(^  diaphragm. 

Fractures  of  the  fifth,  sixth,  and  seventh  cervical  vertebrae  cause  paralysis 
of  the  intercostal  and  abdominal  nuiscles  ;  while  death  mav  not  occur  at  an 
early  date,  respiration  can  only  be  maintained  by  the  action  of  the  diaphragm, 
and  this  finally  fails  through  lack  of  assistance  from  the  paralyzed  muscles. 

In  fractures  of  the  lower  part  of  the  thoracic  region  the  prognosis  is  not 
so  unfavorable. 

Tumors  within  the  spinal  canal,  arising  from  the  menil>ranes  of  the  cord 
or  the  wall   of  the  canal,  as  they  increase  in  size,  gradualK 
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esthesia,  and  later,  through  pressure,  cause  complete  paralysis  and  anesthesia 
of  the  parts  supplied  by  the  portion  of  the  cord  below  the  sijte  of  the  tumor. 
There  may  be  some  disturbance  of  micturition  or  defecation,  but  after  a  time 
the  centers  in  the  spinal  cord  more  or  less  imperfectly  control  these  latter 
functions.  Irritation  of  the  cord  just  above  the  vtumor  causes  a  girdle  sensa- 
tion, produced  by  the  nerves  which  arise  from  that  portion  of  the  cord.  In 
the  early  part  of  the  progress  of  the  growth  but  one  side  of  the  cord  is  usually 
affected ;  later,  the  whole  cord  is  involved,  and  the  symptoms  are  present  in 
both  sides  of  the  bod  v. 

Marked  pressure  upon  or  any  other  total  transverse  lesion  of  the  spinal  cord, 
as  in  fractures  of  the  spinal  column,  irritates  the  ner\'es  which  arise  immediately 
above  the  lesion,  and  causes  pain  in  the  area  supplied  by  these  ner\'es.  There- 
fore girdle  pains  may  be  of  value  in  locating  the  lesion.  The  upper  thoracic 
nerves  supply  corresponding  intercostal  spaces ;  the  sixth  and  seventh  thoracic 
nerves,  the  region  of  the  ensiform  cartilage  ;  the  tenth  thoracic,  the  region  of  the 
umbilicus. 

Degeneration  in  the  Motor  Tracts  of  the  cord  descends,  and  in  the  sensor}' 
tracts  ascends.  This  is  due  to  the  fact  that  the  trophic  centers  of  the  motor  tracts 
are  in  the  gray  matter  of  the  brain,  whereas  those  of  the  sensor^'  tracts  are  in  the 
ganglia  upon  the  posterior  roots  of  the  sj>inal  nerves.  In  the  crossed  pyramidal 
tracts  we  find  three  sets  of  fil>ers — motor,  vasomotor,  and  fibers  which  carrv 
impulses  for  inhibition  of  reflex  action.  The  vasomotor  and  inhibitor}'  fibers  pass 
to  the  motor  cells  of  the  anterior  liorns.  When  the  crossed  pyramidal  tract 
degenerates,  these  inhilntorv  and  vasomotor  fibers  are  included,  and  dilatation  of 
the  l)loo(I-vessels  and  increased  reflexes  result. 

Voluntary  motor  impulses  arise  in  the  motor  region  of  the  cerebral  cortex 
near  thu  fissure  of  Kolando.  Tliev  tlien  pass  through  fibers  of  the  corona  radiata, 
the  internal  capsule,  partly  through  the  corjais  striatum,  through  the  crusta  of  the 
crura  cerebri,  the  j)ons,  and  the  anterior  ])yramids  of  the  medulla.  Here  most  of 
the  filn^rs  cross  to  ent(M*  tlie  crossc'd  i)yrami<lal  tract  of  the  opposite  side  of  the 
sj)inal  (M)r<l,  and  the  lilx'i's  wliich  do  not  rross  continue  downward  as  the  direct 
pyramidal  tract  and  cross  thronLih  the  anterior  or  white  commissure  to  the  anterior 
horn  of  tlie  o]»])osite  side;  tlierefore  all  imi^ilses  eventually  pass  to  the  opposite 
side.  They  pass  to  th(^  motor  eclls  in  th(,^  anterior  horns  of  the  gray  matter,  and, 
through  the  motor  nervt-s  whieli  ai'ise  from  these  cells,  pass  to  the  muscles. 

A  sensory  impulse  arises  in  tlie  sensory  end  organs  in  the  skin  and  passes 
alonLT  tlic  Hii<oi'v  nerves  directly  to  the  eells  in  the  posterior  horns,  or  indirectly 
throULih  tli<'  (M)hiiiiii  <.f  P)nr<laeli  and  l»onndarv  zone  of  LiSwSauer.  The  fibers 
l»a-^s  IVoni  tjif  cell-  ill   the  ]M.-tci-ior  horn  to  tlie  postero-internal  column  of  the 
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of  the  scalp  are  movable  if  above  the  cranial  aponeurosis ;   when  below  it  they  are 
immovable. 

The  arteries  of  the  scalp  are  the  frontal,  which  ascends  near  the  median  line ; 
the  supra-orbital,  which  is  found  above  the  supra-orbital  notch  and  for  some 
distance  up  the  forehea<l ;  the  anterior  branch  of  the  temporal  artery  (often  very 
tortuous),  found  about  one  an<l  one-quarter  inches  behind  the  external  angular 
j)r()cess  of  the  frontal  bone ;  the  posterior  branch  of  the  temporal,  which  runs 
a])ove  and  in  front  of  the  ear;  the  i)Osterior  auricular,  alx)ve  ami  behind  the  ear; 
and  the  occipital,  distinguishable  about  midway  between  the  mastoid  process  and 
the  external  occipital  protuberance. 

In  examining  the  head  as  a  whole,  it  will  be  noticed  that  the  two  sides  are 
not  symmetric — one  side  almost  always  having  larger  dimensions  than  the  other. 
Although  the  general  conformation  of  the  skull  cap  is  a  fair  index  of  its  contents, 
it  does  not  follow  that  everj^  minute  change  in  form  of  the  brain  has  its  effect  upon 
the  skull,  as  is  claimed  l)y  many  ])hren()logists. 

The  cranial  bones  are  the  frontal,  two  parietal,  two  tem])oral,  the  occipital, 
the  si>hen(^id,  and  the  ethmoid.  In  the  adult  they  are  innnovably  connected  with 
one  another,  the  linos  of  their  junctions  being  termed  sutures.  In  infancy  the 
frontal  bone  consists  of  two  portions  ;  these  coalesce  very  early  in  life,  the  line  of 
union  l>eing  the  frontal  suture.  Tlie  two  parietal  lx)nes  are  joined  by  the 
sagittal  suture.  The  course  of  the  two  sutures,  the  frontal  and  sagittal. 
corresponds  to  a  line  drawn  from  the  root  of  the  nose,  directly  l>ackward  over  the 
median  line  of  the  vault  of  the  skull,  to  the  external  occipital  protuberance.  In 
this  line,  within  the  skvll,  are  the  superior  longitudinal  sinus  and  the  longitudinal 
tissure  of  the  cerebrum.  The  i)arietal  bones  are  joined  to  the  frontal  l)one  by  the 
coronal  suture,  and  to  tlie  occipital  bone  by  the  lambdoid  suture.  About  one  inch 
anterior  to  the  center  of  m  vertical  line  drawn  directlv  over  the  skull  from  one  exter- 
nal  auditory  mcaius  to  ilu'  otluT,  and  at  the*  junction  of  the  coronal  with  the  sagittal 
suture,  is  llie  bregma,  whicli  is  the  situatiou  of  the  anterior  fontanel  of  the  infant. 
The  coronal  suture  coi  r(»>poiids  to  a  line  <lrawn  from  the  ])regma  to  the  middle  of 
tlic  zyic'nuatic  aich.    The  lambdoid  suture  is  represented  by  a  line  drawn  from  tlic 
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the  elevation  above  the  root  of  the  nose,  and  extend  outward  in  a  gentle  curve, 
gradually  becoming  less  prominent.  The  superciliar}'  ridges  mark  the  location  of 
the  sinuses  of  the  frontal  bone,  but  may  van'  greatly,  generally  because  of  the 
difference  in  size  of  the  frontal  sinuses.  They  are  small  in  females  and  absent  in 
children.  Although  the  size  of  the  ridge  may  be  an  indication  of  the  size  of  the 
frontal  sinus,  yet  this  does  not  always  hold  good,  as  we  may  find  a  large  ridge  with 
but  little  development  of  the  sinus ;  and  vice  versA.  Some  of  the  Australian  abor- 
igines have  very  small  sinuses,  but  large  ridges,  due  to  great  thickness  of  the  bone. 

Above  the  superciliarj'  ridges  are  found  the  frontal  eminences.  They  are 
slightly  convex  elevations  which  mark  the  original  centers  of  ossification  in  the 
two  frontal  bones.  Their  prominence  is  generally  considered  as  an  index  of  the 
amount  of  intellectual  capacity  of  the  individual.  The  increase  in  the  develop- 
ment of  the  skull  as  a  whole  causes  the  frontal  bones  to  become  upright,  and  thus 
makes  the  frontal  eminences  more  prominent. 

Immediately  behind  the  external  ear  is  the  mastoid  process  of  the  temj)oral 
bone.  It  is  but  rudimentary  in  infancy,  and  develops  later  in  life.  It  extends 
downward  for  about  an  inch  below  tlie  external  auditory  meatus,  and  projects 
forward  slightly  under  it.  The  digastric  fossa  is  internal  to  the  mastoid  process. 
The  body  of  the  process  is  lioneycombed  with  air-cells,  which  are  connected  with  the 
middle  ear.  At  times  these  become  so  inflamed  that  trephining  or  incision  is 
necessary  to  afford  relief.  The  incision  should  be  made  in  the  hairless  space  behind 
the  ear  (Wilde's  incision).  A  line  connecting  the  tips  of  the  two  mastoid  processes 
would  pass  through,  or  immediately  under,  the  condyles  of  the  occipital  l)one. 

About  half  an  inch  above  and  tliree-quarters  of  an  inch  l)ehind  the  posterior 
border  of  the  mastoid  process  is  the  asterion — the  junction  of  the  lambdoid  and 
squamous  sutures. 

The  external  occipital  protuberance  (inion)  is  distinctly  felt  in  the  median 
line  at  the  posterior  part  of  the  head,  at  the  junction  of  the  skin  of  the  neck  with 
that  of  the  head.  It  is  the  thickest  part  of  the  vault  of  the  skull.  From 
it  the  superior  curved  lines  of  the  occipital  bone  extend  laterally  and  give 
attachment  to  some  of  the  muscles  which  sup])ort  the  head.  The  external 
occipital  protul)erance  marks  the  position  of  the  torcular  Ilerophili,  or  the  con- 
fluence of  the  superior  longitudinal,  two  lateral,  straight,  and  occipital  sinuses. 
Above  the  superior  curved  lines  the  general  c<^ntour  of  the  skull  can  be  readily 
seen,  as  the  covering  is  composed  oi  thin  structures.  Below  these  lines,  however, 
the  skull    recedes  to  a   considerable   extent,   thi^   space    1)eing   filled  in   with  the 
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occipital  bone,  and  the  tumor  caused  by  the  protruding  cranial  contents  is  always 
in  the  median  line. 

The  parietal  eminences  which  mark  the  position  of  the  centers  of  ossification 
in  the  parietal  bones  are  readily  distinguishable  on  the  sides  of  the  skull  above  the 
ears.  They  are  much  more  marked  in  infancy,  gradually  becoming  rounded  and 
less  prominent.  Anterior  to  the  parietal  eminences,  and  running  along  the  sides  of 
the  head,  are  the  two  temporal  ridges  which  limit  the  temporal  fossse  above  and 
give  attachment  to  the  temporal  fascia.  They  commence  at  the  external  angular 
process  of  the  frontal  bone  and  arch  upward,  backward,  and  then  downward,  to 
become  lost  on  the  posterior  roots  of  the  zygomatic  process.  The  point  w-here  the 
coronal  suture  is  crossed  by  the  temporal  ridge  is  known  as  the  stephanion.  It  is 
about  one  and  one-quarter  inches  above  the  pterion. 

The  middle  meningeal  artery  passes  upw^ard  on  the  anterior  inferior  angle  of 
the  parietal  bone,  and  is  found  by  trephining  an  inch  and  a  half  behind  and 
about  an  inch  above  tlie  external  angular  process. 

The  course  of  the  superior  longitudinal  sinus  is  indicated  by  a  line  drawn 
over  the  median  line  of  the  top  of  the  head,  or  from  the  root  of  the  nose  to  the 
external  occipital  protuberance. 

Tlie  course  of  the  horizontal  portion  of  the  lateral  sinus  is  shown  by  the 
posterior  part  of  a  line  drawn  from  the  external  occipital  protuberance  to  a  point 
one  inch  above  tlie  external  auditory  meatus.  The  sinus  turns  downward  and 
becomes  the  sigmoid  sinus  at  the  point  where  a  vertical  line  drawn  through  the 
posterior  border  of  the  base  of  the  mastoid  process  crosses  the  line  for  the  horizontal 
portion. 

Tlie  course  of  the  sigmoid  sinus  is  marked  by  a  line  drawTi  from  the  point 
of  termination  of  the  horizontal  j)ortion  of  the  lateral  sinus  to  the  tip  of  the 
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thickened,  brownish  epidermis  (keratosis  senilis),  particularly  in  persons  much 
exposed  to  the  weather.  After  middle  life  there  is  a  tendency  to  dilatation  of  the 
superficial  vessels,  especially  on  the  nose  and  cheeks. 

The  absorption  of  the  alveolar  processes  and  loss  of  the  teeth  cause  the  charac- 
teristic appearance  of  the  mouth  iti  old  age  ;  the  lips  being  inverted,  the  red  border 
becomes  narrower,  and  when  the  mouth  is  closed  the  chin  is  drawn  toward  the 
nose. 

The  more  or  less  characteristic  changes  produced  by  disease  can  not,  of  course, 
be  described  here  ;  allusion  mav  be  made  to  the  waxy  hue  of  the  skin  in  certain 
renal  affections,  the  cyanosis  in  grave  cardiac  lesions,  the  hectic  flush  associated 
with  pulmonary  tuberculosis,  and  the  *'facies  hippocratica."  In  the  last  named 
the  sunken  temples  and  cheeks ;  the  pointed  nose  and  chin  ;  the  dull,  leaden  hue  ; 
the  few  drops  of  perspiration,  and  the  cold,  clammy  skin  portend  the  near 
approach  of  death. 

The  supra-orbital  arches  are  readily  recognized  as  the  dividing  line  between 
the  forehead  and  tlie  face.  They  are  strong  arches  which  form  the  upper 
boundary  of  the  circumference  of  the  orbit.  Thev  are  covered  bv  tlie  evebrows. 
Internally  they  end  in  the  internal  angular  processes  of  the  frontal  bone,  which 
articulate  with  the  lacrymal  bone  and  the  nasal  process  of  the  superior  maxilla. 
Between  the  two  internal  angular  processes,  at  the  fronto-nasal  suture,  a  meningo- 
cele or  an  encephalocele  sometimes  aj)pears.  Externally,  the  supra-orbital  arches 
terminate  in  the  external  angular  processes,  which  articulate  with  the  malar  bone. 
Immediately  below  the  supra-orbital  arches  are  the  eyes.  They  and  their  lids 
present  points  of  interest.  In  size  the  eyes  do  not  vary  much  in  different  indi- 
viduals, the  apparent  difference  being  due  to  the  variations  in  the  length  of  the 
palpebral  fissure,  which  thus  permits  a  larger  or  smaller  portion  of  the  ocular 
surface  to  come  into  view.  The  palpebral  fissure  is  the  aperture  between  the 
edges  of  the  two  lids,  and  extends  from  the  inner  to  the  outer  canthus.  The  fissure 
is  not,  as  a  rule,  exactly  horizontal,  the  outer  canthus  Ijeing  generally  a  little 
higher  than  the  inner. 

By  everting  the  eyelids,  the  tarsal  cartilage  may  l)e  felt  as  a  thickened 
portion  of  the  lid.     The  vertical  arrangement  of  the  Meibomian  glands  in  the 
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The  puncta  lachrymalia  are  readily  discernible  near  the  inner  canthus,  the 
lower  being  the  larger  and  more  external.  The  introduction  of  a  probe  into  the 
lacrymal  canaliculus  should  be  preceded  by  drawing  the  lid  outward,  thus 
straightening  the  canal. 

The  tendo  oculi  can  be  felt  after  drawing  the  eyelids  outward,  or  forcibly  clos- 
ing the  eye.  Immediately  behind  this  is  the  lacrymal  sac.  If  a  knife  were  pushed 
backward  just  below  the  tendo  oculi  it  would  enter  the  sac,  with  the  angular 
artery  and  vein  on  the  inner  side  of  the  puncture.  A  probe  passing  through  this 
opening  into  the  sac,  and  then  downward,  slightly  outward,  and  backward,  would 
enter  the  nasal  duet  and  appear  in  the  inferior  meatus  of  the  nose.  Tension  upon 
the  tendon,  as  in  closure  of  the  eyelids,  compresses  the  sac,  with  which  it  is  closely 
connected,  thus  emptying  the  sac  and  forcing  the  tears  which  have  collected  at  the 
inner  angle  of  the  eye  down  the  nasal  duct. 

The  nasal  duct  extends  from  the  inner  angle  of  the  eye  to  the  inferior  nasal 
meatus,  just  under  the  inferior  turbinated  bone.  It  is  about  three-quarters  of  an 
inch  in  length,  and  constricted  in  its  middle.  The  lower  opening  in  the  nasal 
mucous  meml)rane  is  a  slit,  but  there  is  quite  a  large  opening  in  the  dry  bone. 
When  the  lower  end  of  the  duct  lies  in  the  lateral  wall  of  the  meatus  instead 
of  in  its  roof,  greater  difficulty  is  experienced  in  passing  a  probe  into  the  duct. 

The  lower  bonier  of  the  orbit  (infra-orbital  margin)  lies  immediately  below 
the  eyeball  and  is  formed  by  the  superior  maxillary  and  malar  bones.  It  can 
be  readily  felt  througliout  its  entire  extent. 

The  glabella  is  a  flat,  triangular  eminence  situated  between  the  two  internal 
extremities  of  the  superciliary  ridges.  Immediately  below  the  apex  of  the  glabella 
is  found  the  prominence  of  the  nose  formed  by  the  nasal  bones. 

The  form  of  the  nose  and  much  of  the  general  expression  of  the  face  are  due 
to  the  size  and  form  of  the  nasal  bones.  The  difference  in  these  bones  accounts  for 
tlie  variations  we  find  in  the  various  races.  In  the  Mongolian  and  Ethiopian  the 
nasal  bones  are  flat  and  broad  at  tlieir  base,  and  thus  form  the  flat  nose  which  is 
so  eliaracteristie  of  those  races.  In  the  Caucasian  race,  however,  the  nasal  bones 
are  narrow  and  elonirated  as  well  as  ])rominent  at  the  bridge.  The  nose  is  rigid  at 
its  root  and  base  as  tar  as  its  middle,  beyond  which  it  is  cartilaginous  and  flexible. 
The  intimate  a<llieren(e  <>f  the  skin  to  the  nasal  cartilages,  which  are  attached  to 
the  lower  en<ls  of  the  nasal  hones,  makes  furuncles  or  erysipelas  in  this  region 
exeee<lin;^ly  painliil,  heeanse  of  lh<'  laek  of  cutaneous  elasticity. 

The  Inwer  end  n{  tin-  nose  is  ojkmi  and  «livided  into  the  two  anterior  nares  by 
t!i(*  nasal  septum  an«l  ihc  ri,]iinrnn.  It  should  not  be  forgotten  that  the  nose  is 
attached  lower  ilian  the  tloor  of  its  eavitv  ;   so  that  it  must  be  elevated  when  the 
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passes  through  the  normal  foramen,  may  be  clue  to  an  accessory  nerve,  instead  of 
to  central  disease  or  affections  of  the  ganglia  connected  with  the  parent  stem. 

Continuing  outward  from  the  external  angular  process  is  the  zygomatic  arch| 
formed  by  tlie  malar  lx)ne  and  the  zygomatic  process  of  the  temporal  bone.  The 
anterior  part  of  the  arch  is  flat  and  broad,  and  forms  the  prominence  of  the  cheek, 
or  the  **  cheek  l)one."  Posteriorly,  the  zygomatic  arch  tenninateij  in  front  of,  and 
just  above,  tlie  external  auditorj'  meatus.  On  account  of  the  attachment  of  the 
dense  temporal  fascia  to  the  upper  border  of  this  arch,  the  lower  border  is  more 
easily  distinguirflied.  The  zygomatic  arch  forms  a  dividing  line  between  two 
depressions.  These  are  generally  filled  with  fat  in  the  healthy  individual,  and, 
therefore,  are  not  markedly  evident.  As  soon  as  a  wasting  disease  begins  to  tax 
the  organism,  the  fat  above  the  zygoma  is  absorbed,  and  this  bony  arch  becomes 
much  more  prominent ;  as  the  wasting  progresses,  the  masseteric  depression  can  be 
])lainly  seen,  and,  at  the  samo  time,  the  fat  in  front  of  the  anterior  margin  of  the 
masseter  muscle  an<l  b<'low  the  anterior  half  of  the  malar  bone  disappears,  with 
resultant  sinking  of  tlie  elioeks. 

The  arteries  of  the  face  are  the  temporal,  between  the  ear  and  zygoma,  and 
the  faeial,  on  the  body  of  the  lower  jaw  just  in  front  of  the  masseter  muscle,  at  the 
angle  of  th(^  mouth,  and  passing  along  the  naso-labial  fold  and  side  of  the  nose  to 
the  inner  angle  of  the  eye.  The  facial  vein  runs  straight  across  the  face  from  the 
inner  eanthus  of  tli(»  eye  to  the  anterior  inferior  angle  of  the  masseter  muscle  at 
the  lower  l);»r(ler  of  the  lower  jaw.  The  anterior  temporal  and  facial  arteries  are 
useful  to  the  anestlietizer  in  studying  the  pulse,  and  also  to  the  physician  when 
the  patient  is  sleejnng. 

Expression  is  due  to  muscular  traction  upon  the  facial  integinnent.  In  facial 
hemiplegia,  when  the  nniscles  of  the  alieeted  side  have  lost  their  power,  expres- 
sion is  gone,  an«l  the  wi'inkles  of  the  face  disappear.  The  "expression  of  the  eye" 
is  due  to  wrinkling  of  tlu^  li<ls  and  the  peri-oeular  integument.  The  study  of  the 
relation  between  liieial  expression  and  the  permanent  markings  of  the  face  resulting 
tliei-etVom,  as  an  index  to  eluiraeter  an<l  <lisposition,  is  still  in  its  infancy.  Note  the 
I>n»xiniity  <»f  the  muscle  centers  of  the  fae(^  in  the  ascending  frontal  and  parietal 
gyii  to  till'  sjMrrh  tenter.  Tlie  lattt^r  is  at  the  tip  of  the  operculum  around  the 
ii-<-cii«liii^r  ;,ii)j  of  tin-  Sylvian  li<sure,  and  at  the  lower  part  of  the  ascending  gj'ri. 
.lu-t  aln.vc  ii  i<  ilir  lip  (M'litrr,  followed  l)y  that  of  the  face,  fingers,  hand,  and  ann, 
uitli  tli.'it  Mj'  til.  ].)W«i- limb  <)VcT(o]»ping  all.  Is  this  not  also  the  order  in  which 
til'-.-  iiiii-<'lf  ij!<»ii|»-  :nv  iii\i»lv(Ml  during  increasing  animation  accomimnying  a  dis- 
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dimples,  scowls,  and  piickerings,  expressive  of  the  condition  of  the  mind  in 
relation  to  the  matter  engaging  it.  The  habitual  recurrence  of  these  emotional 
results  leaves  its  impress  by  gradually  undermining  the  elasticity  of  the  skin 
involved  and  by  contracting  the  affected  muscles,  producing  upon  the  individuaFs 
face  indications  of  his  character  which  may  be  read  by  all  who  are  competent. 

The  external  ear,  or  pinna,  is  placed  at  the  junction  of  the  face,  neck,  and 
cranial  vault.  The  general  conformation  and  direction  of  the  pii]na,  and  its  utility 
for  the  collection  and  partial  condensation  of  sound,  need  only  be  mentioned. 
During  inspection  of  the  tymj)anic  membrane  and  of  the  whole  length  of  the  exter- 
nal auditory  canal,  the  direction  of  the  latter  concerns  us  practically.  It  is  about 
an  inch  and  a  quart<?r  long.  When  removing  foreign  bodies,  which  frequently 
lodge  in  this  canal,  it  is  important  to  note  tliat  it  sags  at  its  outer  end,  and  can  be 
straightened  by  pulling  the  j)inna  upward.  The  greatest  diameter  of  the  canal  is 
vertical  at  the  external  end,  and  transverse  at  the  internal.  The  upper  and 
posterior  portions  of  the  tympanic  membrane  incline  outward. 


SCALP. 

DissKcTiox. — The  dissection  of  the  scalp  should  be  made  before  that  of  the 
face  and  neck.  Tlie  body  should  lie  on  its  back,  the  head  being  well  elevated  by 
means  of  a  large  block  placed  under  the  nape  of  the  neck.  The  head  having 
been  shaved,  an  incision  should  be  carried  from  the  root  of  the  nose  over  the 
middle  line  of  the  vertex  to  the  external  occipital  protuberance  ;  and  a  second 
incision,  at  a  right  angle  to  the  first,  commencing  at  the  nasal  eminence,  should 
extend  on  each  side  as  far  back  as  the  ear.  Beginning  at  the  junction  of  the 
two  incisions,  reflect  the  skin  backward  and  outward,  forming  two  flaps.     When 
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viz.,  skin,  superficial  fascia,  attolens  and  attrahens  aurem  muscles,  occipito-fron- 
talis  (epicranial)  aponeurosis,  areolar  tissue,  temporal  fascia,  the  temporal  muscle, 
and  the  periosteum.  That  which  is  usually  spoken  of  as  the  scalp  includes  the 
skin,  the  superficial  fascia,  and  the  occipito-frontalis  muscle  and  aponeurosis ;  these 
three  layers  are  closely  adherent  to  one  another. 

The  skin  of  the  scalp  is  thicker  than  that  of  any  other  part  of  the  body.  By 
means  of  the  superficial  fascia  the  skin  is  closely  adherent  to  the  occipito-frontalis 
muscle  and  aponeurosis,  which  accounts  for  the  movement  of  the  skin  with  the 
muscle  and  its  aponeurosis.  It  is  rich  in  sebaccK)us  glands  which,  when  enlarged 
on  account  of  occlusion  of  their  duets,  constitute  sebaceous  cysts  or  wens,  so 
common  in  this  region.  These  growths,  even  when  large,  except  in  very  rare 
instances,  are  superficial  to  the  oeeii)ito-frontalis  aponeurosis,  and  with  care  can, 
therefore,  be  removed  without  risk  of  o[)ening  the  areolar  tissue  layer.  The  skin  is 
well  nourished  by  the  vessels  of  the  su])erficial  fascia. 

The  superficial  fascia  of  the  scalp  consists  of  but  one  layer,  which  presents  a 
granular  appearance,  due  to  the  nodulated  fat  and  dense  fibrous  septa.  Its  septa 
firmly  eonnect  the  skin  to  the  occipito-frontalis  aponeurosis.  In  its  density  and 
capability  of  resisting  pressure  it  is  like  the  superficial  fascia  of  the  palm  of  the 
hand  and  sole  of  the  foot.  It  is  continuous  behind  w-ith  the  superficial  fascia 
(^f  the  back  of  the  neck  ;  laterally,  and  in  front,  with  the  superficial  fascia  of 
tlie  lace.  It  contains  the  in*ineii)al  blood-vessels  and  nerves  of  the  scalp,  in 
this  respect  ditf'ering  from  the  superficial  fascia  elsewhere,  with  the  exception 
of  that  of  the  face  and  ischio-rectal  fossa.*,  the  muscles  of  the  auricle,  and  the 
hair-bulbs.  The  arteries  of  llie  scalp  lie,  as  it  were,  in  canals  in  the  fascia, 
and  are  attaclied  to  the  walls  of  these  canals  bv  loose  fibrous  tissue:  when 
divided,  they  have  a  sliti^ht  tendency  to  retract  within  these  channels  or  canals, 
an<l,  on  accinnit  of  the  deiisitv  of  the  fascia,  it  mav  be  difficult  to  seize 
them  with  the  artery  forceps.  Conserjuently,  some  form  of  pressure  is  often 
employed  to  cheek  tlie  blee<ling.  Tlie  j)resence  of  the  hair-bull>s  in  this 
<lriisr  fascia  and  their  finii  attacliment  to  the  scalp  enable  a  strong  j^erson, 
l)y  securely  graspino;  tlie  hair,  to  lift  the  entire  weight  of  the  body  without  tear- 
ing out  tlie  hair-r<»ots.  Owing  to  the  density  of  the  superficial  fascia,  rtniness 
and  swtHin^^  arc  not  very  pronounced  in  inlhinmiation  of  the  scalp.  The  super- 
ticial  fax'ia  i>  tliickc^t  in  tlic  nrcii>ital  region,  and  gradually  grows  thinner  as  it 
appi'ojirhrs  tlir  front  and  sides  of  tlie  cranium. 

Wounds  <»i"  thr  senlj*  bleed  freely,  because*  the  arteries  can  not  contract  or 
retrart  on  account  of  ihr  dcii^iiy  <>f  the  Mi]U'riicial  fascia  and  their  close  adherence 
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and  nerves  are  to  be  removed  as  one  common  layer,  bringing  into  view  the  corre- 
sponding half  of  the  occipito-frontalis  aponeurosis  and  muscle ;  while  upon  the 
other  side  only  the  superficial  fascia  in  the  immediate  neighborhood  of  the  vessels 
and  nerves  is  to  be  removed,  in  this  way  exposing  and  giving  a  clear  idea  of  the 
blood  and  nerve  supply  of  the  scalp.  In  reflecting  the  superficial  fascia  preserve 
the  attolens  and  attrahens  aurem  muscles  which  lie  between  it  and  the  aponeurosis. 

The  Extrinsic  Muscles  of  the  Ear  are  verv  feeble  and  rudimentarv,  the 
auricle  in  man  being  practically  immovable.  They  are  three  in  number — the 
attolens  aurem,  attrahens  aurem,  and  retrahens  aurem ;  tliey  require  considerable 
care  in  dissection  to  avoid  being  overlooked  and  destroyed. 

Dissection. — Draw  the  pinna  downward  and  fasten  it  with  hooks ;  this  will 
make  tense  the  attolens  and  attrahens  aurem  muscles. 

The  attolens  aurem,  the  largest  of  the  three  muscles,  is  broad  and  fan-shaped, 
converging  to  a  narrow  tendon  below.  It  arises  from  the  superficial  surface  of  the 
occipito-frontalis  aponeurosis  below  the  temporal  ridge,  and  is  inserted  into  the 
cranial  aspect  of  the  upper  part  of  the  pinna. 

Nerve  Supply. — From  the  temporal  branch  of  the  facial  nerv^e. 

Action. — It  draws  the  pinna  upward. 

The  attrahens  aurem  is  the  smallest  muscle  of  the  three,  and  arises  from 
the  occipito-frontalis  aponeurosis  in  front  of  the  attolens  aurem  muscle,  and  is 
inserted  into  the  front  of  the  helix. 

Nerve  Supply. — From  the  temporal  branch  of  the  facial  nerve. 

Action. — It  draws  the  pinna  forward  and  up\tard. 

Dissection. — Release  tlie  pinna  from  its  present  position  and  draw  it  forward  ; 
fasten  it  with  hooks,  and  divide  the  integument  over  the  tense  band  beliind  the 
auricle  to  expose  the  retrahens  aurem  muscle. 

The  retrahens  aurem  muscle  c(^nsists  of  two  or  three  sliort  muscular  bundles 
which  arise  from  the  mastoid  process  of  the  temporal  bone  and  are  inserted 
into  the  back  of  the  concha. 

Nerve  Supply. — From  tlie  posterior  auricular  l>ranc]i  of  the  facial  nerve. 

Action. — It  draws  tlie  pinna  backwanl. 

The  Arteries  of  the  Scalp  are  derived,  in  front,  from   the  su])ra-orbital  and 
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The  frontal  artery,  one  of  the  two  terminal  branches  of  the  ophthalmic, 
leaves  the  orbit  at  its  inner  angle  and  ascends  on  the  forehead,  anastomosing  with 
the  supra-orbital  and  with  the  frontal  artery  of  the  opposite  side. 

The  temporal  artery,  the  smaller  of  the  two  terminal  divisions  of  the  exter- 
nal carotid,  commences  in  the  substance  of  the  parotid  gland  and  ascends  over  the 
posterior  root  of  the  zygoma,  about  two  inches  above  which  it  divides  into  the 
anterior  and  posterior  temporal ;  in  some  cases  it  divides  immediately  after  crossing 
the  zygoma  ;  rarely,  it  divides  below  the  zygoma.  It  is  accompanied  by  branches 
of  the  facial  and  auriculo-temporal  nerves.  It  is  covered  by  the  attrahens  aurem 
muscle  and  crossed  by  one  or  two  small  veins.  The  temporal  and  anterior 
temporal  arteries  are  the  vessels  used  by  the  anesthetizer  to  ascertain  the  character 
of  the  pulse. 

The  anterior  temporal  artery  passes  forward  in  a  tortuous  course  to  anas- 
tomose with  the  supra-orbital  and  frontal  arteries  and  with  the  anterior  temporal 
artery  of  the  opposite  side.  It  supplies  the  tissues  along  its  course.  It  is  the 
branch  usually  selected  when  blood  is  to  be  extracted  from  the  arterial  system. 

The  posterior  temporal  artery,  the  larger  of  the  two,  passes  upward  and 
backward  above  the  pinna  and  anastomoses  with  the  posterior  temporal  artery 
of  the  opposite  side  and  with  the  occipital  and  posterior  auricular  arteries. 

The  transverse  facial,  anterior  auricular,  and  middle  temporal  branches  of  the 
temporal  artery  will  be  described  with  the  dissection  of  the  face. 

The  posterior  auricular  artery  passes  over  the  mastoid  process,  and  divides  into 
two  branches — an  anterior  and  a  posterior.  The  anterior  branch  passes  forward 
and  anastomoses  with  the  posterior  temporal  artery ;  the  posterior  branch  passes 
backward  and  anastomoses  with  the  occipital  artery.  It  is  accompanied  by  the 
posterior  auricular  nerve,  a  branch  of  the  facial  nerve. 

The  occipital  artery  pierces  the  trapezius  muscle  at  its  attachment  to  the 
superior  curved  line  of  the  occipital  bone,  about  midway  between  the  mastoid 
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immediately  after  operation  is  good  presumptive  evidence  of  the  existence  of 
an  accessory  foramen. 

Temporal  branch  of  the  orbital  nerve. — About  an  inch  above  the  zygoma 

the  temporal  fascia  is  j)iorced  by  the  temi)oral  branch  of  the  orbital  branch  of  the 
superior  maxillarj^  nerve,  which  is  distributed  to  the  integument  of  the  temple 
and  communicates  witli  the  temporal  branch  of  the  facial  nerve. 

The  auriculo-temporal  nerve,  a  branch  of  the  inferior  maxillary  nerve, 
accompanies  the  temporal  vessels,  lying  posterior  to  them.  The  auriculo-tempoTal 
nerve  emerges  from  beneath  the  upper  part  of  the  parotid  gland,  and  divides  into 
two  terminal  branches — the  anterior  and  post<^rior  temporal.  The  anterior 
temporal  nervc^,  the  larger,  accompanies  the  anterior  temporal  artery  to  the 
vertex,  and  connnunicates  with  the  facial  and  temporo-malar  nerves.  The 
posterior  temporal  nerve,  the  smaller,  accompanies  the  posterior  temporal  aiteiy. 

Temporal  branches  of  the  facial  nerve  extend  upward  over  the  zygoma  upon 
the  temple  to  su])ply  tlio  attrahens  and  attolens  aurem,  the  orbicularis  palpe- 
brarum, the  frontalis,  and  ilie  corrugator  supercilii  muscle.  They  conimunicate 
with  the  temi)oro-malar,  auriculo-temporal,  lacr^'mal,  and  supra-orbital  nerves. 

The  posterior  auricular  nerve,  a  branch  of  the  facial,  accompanies  the 
posterior  auricular  artery,  and,  like  the  latter,  divides  into  two  branches— a 
j)ostorior  and  an  anterior.  The  posterior  (occipital)  supplies  the  occipitalis  muscle; 
the  anterior  (auricular),  the  auri('le  and  the  retrahens  and  attolens  aurem  muscIesL 
This  nerve  is  joined  by  filaments  from  the  auricular  branch  of  the  pneumqgastric 
nerve  and  tVoni  the  ^reat  auricular  and  small  occipital  ner\'es. 

The  small  occipital  nerve  (occipitalis  minor),  a  l)ranch  of  the  anterior  division 
of  the  second  cervical  nerve,  supplies  the  scalp  behind  the  ear  and  over  the  occiput. 
It  conniniiiicates  willi  the  ^rreat  auricular  ami  the  great  occij)ital  nerve,  and  with 
the  posterior  auricular  hi'anch  of  llie  facial  nerve.  It  can  be  seen  in  the  neck 
runniiitj^  alou^  the  posterior  border  of  the  sterno-mastoid  muscle. 

The  great  occipital  nerve  (occipitalis  major),  the  largest  cutaneous  nerve  of 
tin-  scalp,  accompanies  the  occipital  artery  over  the  occiput.  It  is  the  internal 
hi'anch  of  the  jjosterior  division  of  the  second  cervical  nerve;  pierces  the  com- 
plexii^  and  trapezius  inn-cles  near  tlu-ir  attachment  to  the  occipital  bone  ;  enters 
the  -uperlicial  fascia  with  the  occi|)itaI  artery,  and  breaks  up  into  a  numlxji  of 
lai\ur  hranrhe-  which  sjncjid  over  the  hack  of  the  lieatl,  supplying  the  intejniment 
a^  far  fnrwaid  a>  the  vertex.      It   coiniimnicates  with  the  small  occijutal   and  the 
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lateral,  or  posterior  auricular,  set  enter  the  posterior  auricular  glands  situated  upon 
the  mastoid  attachment  of  the  sterno-mastoid  muscle ;  the  temporal  lymphatics 
enter  the  glands  situated  upon  and  within  the  parotid  gland ;  and  a  frontal 
set  end  in  the  facial  lymphatics.  In  congestion  of  the  scalp  due  to  cold,  and  in 
other  affections  of  this  region  which  increase  the  activity  of  the  lymphatics,  these 
glands  are  considerably  swollen  and  painful. 

The  occipito-frontalis  muscle  and  aponeurosis,  exposed  upon  the  side  from 
which  the  superficial  fascia  has  been  removed,  will  now  be  studied. 

The  occipito-frontalis  is  a  broad,  musculo-aponeurotic  layer  covering  one  side 
of  the  vertex  of  the  skull  from  the  occijmt  to  the  brow.  It  consists  of  two 
flattened  muscular  bellies,  an  occipital  and  a  frontal,  with  an  intervening  aponeu- 
rosis. 

The  occipital  helhj  (occipitalis  muscle),  thin  and  quadrangular,  arises  from  the 
outer  two-thirds  of  the  superior  curved  ridge  of  the  occipital  bone  and  the 
adjoining  mastoid  ])rocess,  thus  leaving  a  triangular  interval  between  the  two 
occipitales  nmscles  as  their  fibers  eventually  meet  higher  up  in  the  median 
line.  The  fibers  are  about  an  inch  and  a  half  in  length  and  ascend  to  the 
aponeurosis. 

Blood  Supply. — From  the  occipital  and  posterior  auricular  arteries. 

Nerve  Supply. — The  occii)italis  muscle  derives  its  nerv-e  supply  from  the 
posterior  auricular  branch  of  the  facial  and,  excei)tionally,  from  the  occipitalis 
minor  nerve. 

The  frontal  belly  {frontalis  muscle),  a  thin,  muscular  layer  having  intimate 
cutaneous  connections,  arises  from  the  aponeurosis  below  the  coronal  suture.  It 
descends  over  the  forehead  and  blends  with  the  orbicularis  i)alpebrarum,  the  corru- 
gator  supercilii,  and  the  pyramidalis  nasi  muscle. 

Blood  Supply. — From  the  frontal,  supra-orbital,  and  anterior  temporal  arteries. 

Nerve  Supply. — The  frontalis  muscle  derives  its  nerve  supply  from  the 
temporal  branch  of  the  temi)oro-facial  division  of  the  facial  nerve. 

The  aponeurosis  extends  over  tlie  vertex  and  is  continuous  across  the  middle  line 
with  the  aponeurosis  of  the  opposite  side  ;  laterally  it  is  continued  over  the  temporal 
fascia  to  the  zygoma,  just  above  which  it  is  attached  to  that  fascia.     Connected 
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brow  and  produces  wrinkling  of  tlie  forehead  ;  if  contraction  be  continued,  it  drawi 
the  scalp  forward,  and  pulls  up  the  skin  of  the  nose,  to  the  extent  even  of  movinj 
the  naso-labial  folds  ;  contraction  of  the  occipital  belly  draws  the  scalp  backward 
and  alternate  contraction  of  the  two  bellies  moves  the  scalp  backward  and  fom'ard 

Dissection. — Divide  the  aponeurosis  in  the  median  line,  and  make  anothei 
incision  at  its  junction  with  the  frontalis  muscle.  Reflect  the  aponeurosis  outwarc 
and  backward,  and  the  frontalis  muscle  downward. 

Areolar  tissue  layer. — The  mobility  of  the  scalp  depends  entirely  upon  th< 
laxity  of  the  subjacent  areolar  tissue  layer ;  it  is  this  layer  which  permits  ex- 
tensive flaps  of  the  scalp  to  be  torn  loose.  When  the  hairs  become  caught  ir 
moving  machinery  the  entire  scal[)  may  be  torn  off*,  laying  this  tissue  liare 
It  was  due  to  the  laxity  of  this  layer  that  the  American  Indian,  with  no  know! 
edge  of  anatomy  or  surgery,  was  al)le  to  peel  off*  the  scalp  with  so  much  ease 
Exposure  of  the  skull  in  a  postmortem  examination  is  effected  by  peeling  ofi^  the 
scalp  along  this  layer  of  tissue,  and  it  is  remarkable  with  what  ease  the  skull  can 
thus  be  exposed.  To  further  illustrate  the  laxity  of  this  tissue,  it  will  suffice  tc 
relate  a  case  mentioned  by  the  late  D.  Hayes  Agnew  :  A  midwife  attending  a 
woman  in  child-l)irth  incised  tlie  child's  scalp,  thinking  it  the  protruding  bag  of 
waters.  Labor  pains  came  on,  and  the  head  i)rotruded  through  the  scalp  wound 
with  the  entire  vault  of  the  skull  laid  bare. 

Tumors. — By  careful  examination  tumors  situated  above  the  occipito-frontalis 
aponeurosis  or  in  it  will  be  seen  to  be  freely  movable.  All  immovable  growths  of 
the  scalp  should  be  most  carefully  examined  before  extirpation,  for  they  are 
probably  beneath  the  aponeurosis  ;  a  tumor  originating  within  the  cranium  may 
force  its  way  outward  and  form  a  prominence  on  the  scalp. 

Wounds  involving  only  the  skin  and  superficial  fascia  of  the  scalp,  when  the 
occipito-irontalis  nnisck*  or  its  a[)()ncur()sis  has  not  been  divided,  do  not  gaj^e, 
because  of  the  close  adherence  of  the  skin  to  the  superficial  fascia  and  of  the 
superficial  fascia  to  the  iiponcurosis.  The  areolar  tissue  layer  permits  of  wide 
separation  of  the  edp's  of  a  wound  which  divides  the  occipito-frontalis  aponeu- 
rosis. Antero-post(Mi()r  wounds  which  involve  the  aponeurosis  gape  but  little, 
while  the  c(l^c\<  of  ti'aiisvcrse  wounds  are  widely  separated  by  the  contraction  of 
the  occipito-frontalis  ]nuscl(\  The  great  vascularity  of  the  scalp  lessens  the  likeli- 
hood of  sloughing  and  iran^nne.  A  large  fiap  of  the  scalp  attached  by  but  a 
small  iK'dicIc  is  niucli  less  likely  to  ]>erish  than  a  flap  of  skin  torn  from  anothei 
part  of  the  IhkIv,  a<  the  vessels  of  the  scalp  run  immediately  l>eneath  the  skin 
and  are  included  in  the  tiap.  In  phlegmonous  erysipelas  and  in  deep  inflam- 
mation of  the  <e;ilp  the  areolar  tissue  layer  l)ecomes  infiltrated  with  pus  and  conse- 
(juently  sloimh-.     As  the  vessels  are  superlieial  to  this  layer  the  skin  does  not 
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necrose,  ulcerate,  and  allow  pointing,  and  for  this  reason  it  is  important  to  incise 
early. 

The  pericranium  (external  periosteum)  is  but  loosely  attached  to  the  bone, 
except  at  the  sutures,  where  the  union  is  firm.  In  lacerated  wounds  of  the  scalp 
the  pericranium  is  frequently  stripped  from  the  skull  to  the  extent  of  exposing 
large  areas  of  bone.  The  pericranium  differs  in  its  functions  from  the  periosteum 
covering  other  bones  in  that,  if  the  periosteum  be  removed  to  any  extent  from 
another  bone,  the  part  of  the  bone  from  which  it  is  removed  will  most  probably 
necrose,  while  the  pericranium  may  be  stripped  from  a  considerable  part  of  the 
vault  of  the  cranium  without  necrosis  following.  This  is  due  to  the  fact  that  the 
bones  of  the  skull  receive  their  blood  supply  chiefly  from  the  vessels  of  the  exter- 
nal (endosteal)  layer  of  the  dura  mater,  while  the  other  bones  are  nourished  to  a 
great  extent  thnnigh  their  periosteal  covering.  The  pericranium  at  the  sutures 
becomes  continuous  with  the  external  layer  of  the  dura  mater,  constituting  the 
so-called  intersutural  membrane.  It  is  also  contiimous  with  the  dura  at  the  for- 
amina ;  hence  it  is  that  inflammation  of  the  pericranium  may  extend  by  continuity 
and  involve  the  dura  mater,  producing  pachymeningitis. 

Collections  of  blood  or  pus  in  the  scalp  may  be  situated  superficial  to  the 
occipito-frontalis  aponeurosis,  between  the  aponeurosis  and  the  pericranium  or 
beneath  the  pericranium.  A  collection  superficial  to  the  aponeurosis  is  of  but 
little  moment,  since  the  density  of  tlie  superficial  fascia  causes  it  to  be  circum- 
scribed. Collections  in  the  areolar  tissue  layer,  between  the  ai)oneurosis  and  the 
pericranium,  are  limited  only  by  the  attachments  of  the  occipito-frontalis  muscle 
and  its  aponeurosis ;  thus  they  may  undermine  the  entire  scalp  and  prove  serious 
if  not  evacuated  early.  Collections  beneath  the  ])ericranium  are  limited  to  a 
single  bone,  on  account  of  the  sutural  attachments  of  the  membrane.  Collections 
in  the  areolar  tissue  layer  call  for  drainage,  and  should  they  be  slow  in  healing, 
the  scalp  must  he  firmly  l)andaged  in  order  to  arrest  the  movements  of  the  occipito- 
frontalis  muscle.  Ilematomata  in  the  areolar  tissue  layer  are  unconnnon,  except 
as  a  result  of  fissured  fracture  of  the  skull  with  rupture  of  one  of  the  l)ranches  of 
the  middle  meningeal  artery,  or  of  the  su])erior  longitudinal  or  lateral  sinus,  as 
the  areolar  tissue  between  the  aponeurosis  and  the  pericranium  contains  but  very 
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the  mastoid  vein  which  empties  into  the  lateral  sinus.  Through  the  anastomoses 
between  the  diploic  veins  and  the  veins  of  the  pericranium  septic  material  in  the 
scalp  may  reach  the  sinus  alae  parvce  and  the  cavernous  sinus  through  the  fronto- 
sphenoid  diploic  vein,  the  superior  petrosal  sinus  through  the  anterior  temporal 
diploic  vein,  and  the  lateral  sinus  through  the  posterior  temporal  and  occipital 
diploic  veins.  In  erysipelas,  abscess,  and  other  infectious  inflammations  of  the 
scalp  germs  may  enter  the  sinuses  through  these  various  routes  and  cause  throm- 
bosis, embolism,  and  pyemia. 

Temporal  fascia. — ^The  temporal  fascia  is  a  white,  shining  membrane,  which 
is  stronger  than  the  occipito-frontalis  aponeurosis  in  this  location,  and  which  gives 
attachment  by  its  under  surface  to  the  superficial  fibers  of  the  temporal  muscle. 
Above,  it  is  attached  to  the  entire  extent  of  the  temporal  ridge  as  a  single  layer ; 
while  below,  it  divides  into  two  layers,  the  outer  of  which  is  attached  to  the 
external  and  the  inner  to  the  internal  border  of  the  upper  margin  of  the  zygo- 
matic arch  and  zygomatic  process  of  the  malar  bone.  Between  these  two  layers 
are  seen  a  small  quantity  of  fat,  the  orbital  branch  of  the  middle  temporal  artery, 
and  the  temporal  branch  of  the  temporo-malar  or  orbital  branch  of  the  superior 
maxillary  ner\x\  In  relation  with  its  outer  surface  is  the  extension  of  the  occipito- 
frontalis  aponeurosis,  the  orbicularis  palpebrarum,  the  attolens  and  attrahens 
aurem  muscles,  the  temporal  vessels,  the  auriculo-temporal  nerve,  and  the  temporal 
branches  of  the  orbital  and  fecial  nerves.  Immediately  above  the  zygoma  it  is 
pierced  by  the  middle  temporal  artery,  a  branch  of  the  temporal. 

Density  of  the  temporal  fascia. — Owing  to  the  density  of  this  fascia  abscesses 
beneath  it  very  rarely  point  upon  the  surface,  the  pus  passing  in  the  direction  of  least 
resistance — namely,  through  the  pterygo-maxillary  region  into  the  mouth  or  neck. 
Its  unvieldini^  nature  is  well  illustrated  by  a  case  recorded  bv  Denonvilliers :  "A 
woman  who  had  fallen  in  the  street  was  admitted  to  the  hospital  with  a  deep 
wound  in  the  temporal  region  ;  a  piece  of  bone  several  lines  in  length  w^as  found 
loose  at  the  bottom  of  the  wound  and  was  removed.  After  its  removal  the  finger 
could  be  passed  tlirough  an  opening  with  an  unyielding  border,  and  came  in 
contact  with  some  soft  sul)stance  bevond.  The  case  was  considered  one  of  com- 
pound  fracture  of  the  s(|uamous  portion  of  the  temporal  bone,  with  separation 
of  a  fraf2:nient  and  exposure  of  the  brain.  A  bystander,  however,  noticed  that  the 
bone  removed  was  dry  and  white.  A  more  thorough  examination  of  the  wound 
revealed  the  fact  that  the  skull  was  uninjured,  that  the  supposed  hole  in  the  skull 
was  merely  a  lac(Tation  of  the  temporal  fescia,  that  the  soft  matter  beyond  was 
muscle  and  not  Imiin,  and  that  the  frapnent  removed  was  simply  a  piece  of  bone, 
which,  lyin<r  on  tlic  ^nxnind,  had  been  driven  into  the  soft  parts  when  the  woman 
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Dissection. — The  temporal  fascia  should  now  be  detached  from  the  zygomatic 
arch  and  reflected  upward,  when  the  greater  portion  of  the  temporal  muscle  and 
a  quantity  of  fat  overlying  the  muscle  above  the  zygoma  will  be  exposed.  The 
tendon  of  insertion  of  the  muscle  will  be  seen  in  dissecting  the  face. 

The  temporal  muscle,  broad,  flat,  and  triangular,  is  situated  on  the  side  of 
the  head,  and  occupies  the  temporal  fossa.  It  arises  from  the  under  surface  of  the 
temporal  fascia  and  from  the  whole  of  the  temporal  fossa,  whence  its  fibers  descend 
and  converge  to  a  tendon  which  passes  under  tlie  zygomatic  arch  to  be  inserted 
into  the  apex,  the  inner  surface,  and  the  fore  part  of  the  coronoid  process  of  the 
lower  jaw  down  to  the  last  molar  tooth. 

Blood  Supply. — From  the  middle  and  deep  temporal  arteries. 

Nerve  Supply. — Derived  from  the  temporal  branches  of  the  inferior  maxillary 
nerve. 

Action. — The  action  of  the  temporal  muscle  is  to  elevate  the  lower  jaw  ;  its 
posterior  fibers  also  assist  in  drawing  the  lower  jaw  backward  after  other  muscles 
have  carried  it  forward. 


FACE. 

Dissection. — The  dissection  of  the  face  should  follow  that  of  the  scalp. 
The  head  should  be  placed  in  the  same  position  as  for  the  dissection  of  the 
scalp,  but  slightly  lower,  and  turned  so  that  the  side  of  the  face  to  be  dissected 
is  upward.  The  cheeks  and  nostrils  should  be  distended  with  cotton  or  oakum 
and  the  lips  sewed  together.  The  muscles  and  vessels  should  be  dissected  on 
one  side  of  the  face  and  the  nerves  on  the  other.  The  incisions  are  made  as 
follows :  The  first  incision  is  made  from  the  nasal  eminence  along  the  median  line 
of  the  nose,  around  the  aperture  of  the  nostril,  along  the  median  line  of  the  upper 
lip,  around  the  mouth  along  the  line  where  the  skin  joins  the  mucous  membrane 
to  the  median  line  of  the  lower  lip,  and  tlience  to  the  point  of  the  chin.  A  second 
incision  is  carried  along  the  lower  border  of  the  jaw  to  the  angle  of  the  jaw,  then 
upward  to  the  lobe  of  the  ear.  Reflect  the  skin  outward.  The  facial  muscles 
(muscles  of  expression)  are  inserted  j)artly  into  the  skin,  and  great  care  must  be 
taken  that  thev  are  not  remin'ed  with  tlie  skin. 

The  skin  of  the  face  is  remarkably  tliin,  and  freely  supplied  with  vessels  and 
nerves.     On  account  of  the  free  1)1()0(1  supply  it  is  a  common  site  of  nevi,  except 


490  SURGICAL  ANATOMY. 

of  a  layer  of  lax  cellular  tissue,  is  loosely  adherent  to  the  parts  beneath.  Over  the 
cartilages  of  the  nose  the  skin  is  so  intimately  adherent  to  the  tissues  beneath  that 
it  is  rc^moved  with  difficulty.  It  is  very  freely  supplied  with  sebaceous  and  sudor- 
iferous glands,  and  hence  is  commonly  the  site  of  acne  and  eruptions  which 
especially  involve  the  sebaceous  follicles ;  it  is  also  the  site  of  sebaceous  tumors. 
Facial  abscesses  usually  point  quickly  and  seldom  attain  large  size. 

The  superficial  fascia — the  cellular  tissue  layer  of  the  face— contains  a  con- 
siderable amount  of  fat,  except  in  the  eyelids  and  over  the  bridge  of  the  nose.  The 
laxity  of  the  cellular  tissue  favors  the  spreading  of  infiltrations,  so  that  the  cheeks 
and  other  parts  of  the  face  may  become  greatly  swollen.  In  general  dropsy  the 
face  soon  becomes  puffy,  the  edema  first  appearing,  as  a  rule,  in  the  lax  areolar 
tissue  of  the  lower  eyelid.  The  soft  tissues  of  the  cheek  favor  the  spread  of 
destructive  processes.  In  canerum  oris — a  form  of  gangrene  of  the  mouth  attack- 
ing the  young — the  whole  cheek  may  be  lost  in  a  few  days.  Great  contraction  is 
apt  to  follow  upon  loss  of  sul)stance,  so  that  the  jaw  may  be  firmly  closed  in  some 
cases,  as  is  seen  after  recoverj'  from  deep  ulceration  (Treves).  The  mobility  of  the 
tissues  of  the  face  renders  this  region  favorable  for  the  performance  of  plastie 
operations,  and  their  vascularity  insureds  a  j)rompt  and  perfect  union.  Notwith- 
standing the  fact  that  there  is  a  large  (juantity  of  fat  in  the  subcutaneous  tiasaep 
fatty  tumors  are  rarely  seen  in  tliis  region.  The  thickness  of  the  tissues  of  the 
cheeks  and  lips  favors  the  embedding  of  foreign  substances  in  these  parts.  Thufl^ 
a  tooth  wliich  ha.s  been  knocked  out  has  remained  embedded  in  the  lip.  Hemy 
Smith  reported  a  renin rkable  ease  in  which  he  removed  a  piece  of  tobacoo-pipe 
three  inches  long  from  the  cheek,  where  it  had  remained  for  several  years. 

DissKCTioN. — TIk'  sujH'rficial  fascia — iniderlying  which  are  the  muscles, 
vessels,  and  nerves — should  l)e  removed  in  the  same  manner  as  the  skin,  taking 
care  not  to  disturb  tlie  muscles.  As  tlie  superficial  fascia  is  not  easily  removed 
in  a  continuous  layer,  it  may  be  taken  away  in  sections,  the  dissection  being  made 
in  tlie  line  of  tlu^  muscular  filu^rs ;  this  is  necessary,  too,  in  order  to  avoid  dividing 
the  l)lon(l-vess(^ls  and  nerves  of  the  face.  The  removal  of  the  fascia  in  this  manner 
expnsi's  the  iiiuseles,  the  vessi'ls,  and  the  nerves. 

The  Muscles  of  the  Face  (museles  of  expression)  are  divided  into  tluw 
^mnips:  th(»s<'  of   the   nose,  those  of  the  eyebrows  and  eyelids,  and  those  of  the 
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the  nose,  where  it  joins  the  lower  edge  of  the  nasal  bone  and  the  compressor 
nasi  muscle. 

Nerve  Supply. — From  the  infra-orbital  branch  of  the  temporo-facial  division 
of  the  facial  nerve. 

Action. — It  renders  the  skin  over  the  cartilages  tense,  and  that  over  the  root 
of  the  nose  lax,  thus  forming  the  transverse  crease  at  the  root  of  the  nose. 

The  compressor  nasi  muscle  is  triangular  in  shape,  arises  by  its  apex  from 
the  canine  fossa  of  the  superior  maxillary  bone,  and  ends  in  the  aponeurosis 
covering  the  cartilaginous  part  of  the  nose,  blending  with  the  corresponding  muscle 
of  the  opposite  side.  The  origin  of  this  muscle  is  concealed  by  the  levator  labii 
superioris  alaeque  nasi  muscle. 

Nerve  Supply. — From  the  infra-orbital  branch  of  the  upper  division  of  the 
facial  nerve. 

Action. — It  throws  the  skin  at  the  side  of  the  nose  into  vertical  wrinkles,  aids 
in  the  elevation  of  the  upper  lip,  and  slightly  compresses  the  cartilaginous  ridge 
of  the  nose. 

When  the  compressor  nasi  muscle  is  reflected  from  the  median  line  outward, 
the  superficial  branch  (naso-labial)  of  the  nasal  nerve,  which  becomes  subcutaneous 
between  the  nasal  bone  and  the  lateral  nasal  cartilage,  will  be  seen  running  down- 
ward to  the  tip  of  tlie  nose. 

The  levator  labii  superioris  alaeque  nasi  muscle,  placed  by  the  side  of  the 
nose  and  overlapping  the  origin  of  the  compressor  nasi  muscle,  arises  from  the  upper 
part  of  the  nasal  process  of  the  superior  maxilla.  It  descends,  and  divides  into  two 
portions :  the  inner  and  smaller  part  is  inserted  into  the  inner  side  of  the  ala  nasi, 
and  the  outer  into  the  upper  lip,  blending  with  the  orbicularis  oris  muscle.  It 
is  partially  overlapped  near  its  origin  by  the  orbicularis  palpebrarum  muscle. 

Nerve  Supply. — From  the  infra-orbital  branch  of  the  facial  nerve. 

Action. — It  raises  the  inner  half  of  the  upper  lip,  and  draws  outward  the 
wing  of  the  nose,  thus  dilating  the  anterior  naris. 

The  dilator  naris  muscle  consists  of  two  portions — an  anterior  and  a  posterior. 
The  anterior  portion  is  a  thin  fasciculus  which  passes  from  the  lower  edge  of  the 
cartilage  of  the  wing  of  the  nose  to  the  integmnent  over  the  ala ;  the  posterior 
portion  arises  from  the  margin  of  tlie  nasal  notch  of  the  superior  maxilla  and 
from  the  outer  surface  of  the  sesamoid  cartilages  of  the  nose,  and  is  inserted  into 
the  skin  over  the  back  and  lower  margin  of  the  ala  of  tlie  nose. 

Nerve  Supply. — From  the  infra-orbital  branch  of  tlie  facial  nerve. 

Action. — It  enlarges  tlie  anterior  naris  1)V  raising  and  everting  its  outer  edge, 
thus  counteracting  its  tendency  to  be  closed  by  atmospheric  pressure.  In  condi- 
tions occasioning  dyspnea — e.  g.,  laryngeal  or  tracheal  obstruction — the  action  of 
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these  muscles  can  plainly  be  seen,  and  constitutes  one  of  the  signs  which  indicate 
tracheotomy  or  intubation. 

The  depressor  al«  nasi  is  a  short,  flat  muscle  which  may  be  exposed  when  the 
upper  lip  is  everted  and  its  mucous  membrane  removed  from  the  side  of  the  labial 
frenum.  It  arises  from  the  incisive  fossa  of  the  superior  maxilla,  whence  its  fibers 
ascend  to  be  inserted  into  the  septum  nasi  and  the  posterior  lower  part  of  the  wing 
of  the  nose. 

Nerve  Supply. — From  the  buccal  branch  of  the  cervico-facial  division  of  the 
facial  nerve. 

Action. — It  draws  downward  and  inverts  the  edge  of  the  nasal  cartilages. 

The  Muscles  of  the  Eyelids  and  Eyebrows  are  the  orbicularis  palpebrarum, 
the  corrugator  supercilii,  tlie  levator  palpebrae  superioris,  and  the  tensor  tarsi. 

Tendo  oculi  (tendo  palpebrarum). — Before  examining  the  orbicularis  j^alpe- 
brarum  the  tendo  oculi  (internal  tarsjil  ligament)  is  to  be  noted.  It  is  a  short 
tendon,  about  one-sixth  of  an  inch  in  length  by  one-twelfth  of  an  inch  in  breadth, 
and  can  readily  l)e  felt  at  the  inner  angle  of  the  eye  after  drawing  the  eyelids 
outward.  It  is  attached  to  the  nasal  i)rocess  of  the  superior  maxilla  in  front  of 
the  laciTmal  groove,  j>asses  transversely  outward  in  front  of  the  lacrymal  sac,  and 
divides  into  two  portions,  separated  by  the  caruncula  lachrymalis ;  the  upper  portion 
is  attached  to  the  inner  extremity  of  the  upper,  and  the  lower  to  the  inner  extrem- 
ity of  the  lower,  tarsal  cartilage.  As  the  tendon  crosses  the  lacrymal  sac  it  gives 
off  a  strong  aponeurotic  lamina,  which  covers  the  sac  and  is  attached  to  the  margin 
of  the  lacrymal  groove.  This  expansion  will  be  seen  on  reflecting  that  portion  of 
the  orhicukiris  palj)el)rarum  muscle  which  covers  the  lacrj-mal  sac.  To  puncture 
the  lacrymal  sac  a  knife  is  inserted  below  the  tendo  oculi  in  a  direction  downward 
and  a  little  backward,  dividing  the  skin,  the  orbicularis  palpebrarum  muscle, 
and  the  fibrous  expansion  derived  from  the  t^ndo  oculi.  The  angular  artery  and 
vein  are  situated  on  the  inner  side  of  the  incision. 

The  external  tarsal  ligament  exti^nds,  undivided,  transversely  inward  from 
the  edge  of  the  frontal  ])roeess  of  the  malar  bone  to  the  adjacent  outer  extremities 
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nally  with  the  tendo  oeuli  and  externally  with  the  external  tarsal  ligament  and 
the  malar  bone,  constitute  the  palpebral  portion  of  the  muscle.  The  fibers  of  this 
portion,  which  are  in  immediate  relation  with  the  eyelashes,  have  been  described 
as  the  ciliary  muscle;  but  this,  however,  must  not  be  confounded  with  the  ciliary 
muscle  proper — the  muscle  of  visual  accommodation.  More  peripheral  fibers  con- 
stitute the  orbital  portion  of  the  muscle.  The  latter  arise  from  the  internal  angular 
process  of  the  frontal  bone  and  from  the  nasal  process  of  the  superior  maxillary 
bone,  and  are  distributed  around  the  margin  of  the  orbit.  They  are  continuous 
above  with  the  frontalis  and  corrugator  supercilii  muscles,  and  extend  outward 
upon  the  cheek  to  mingle  with  the  elevators  of  the  upper  lip  and  nose  and  with 
the  zygomaticus  minor  muscle. 

Nerve  Supply. — From  the  temporal  and  malar  branches  of  the  temporo-facial 
division  of  the  facial  nerve  ;  hence  in  paralysis  of  this  nerve  the  eyelids  on  the 
paralyzed  side  can  not  be  closed. 

Action. — The  orbicularis  palpebrarum  muscle  closes  the  eyelids  and  protects 
the  eye.  The  palpebral  portion  of  the  muscle  contracts  during  winking.  Con- 
traction of  the  orbital  portion  presses  the  eyeball  backward  into  the  orbit  and 
draws  the  soft  parts  covering  the  margin  of  the  orbit  around  the  eyeball,  thus 
protecting  it  from  injury.  While  this  cushion  of  tissue  may  be  severely  bruised, 
as  is  seen  in  a  **  black  "  eye,  the  eyeball  itself  is  rarely  injured.  As  the  outer 
portion  of  the  orbicularis  is  mingled  with  the  fibers  of  the  frontalis  muscle 
and  the  elevators  of  the  upper  lip  and  nose,  slight  depression  of  the  eyebrow 
and  elevation  of  the  upper  lip  and  of  the  wing  of  the  nose  follow  contraction 
of  this  portion.  Strong  contraction  of  the  entire  muscle  holds  the  eye  firmly  in 
the  orbit,  thus  protecting  it  against  the  severe  strain  in  violent  coughing,  sneezing, 
and  vomiting,  during  which  acts  the  muscle  usually  contracts  spasmodically. 
Contraction  of  the  palpebral  portion  of  the  muscle  following  that  of  the  orbicular 
portion  tends  to  draw  the  lids  slightly  inward,  thus  directing  tlie  tears  to  the  inner 
angle  of  the  fissure  between  the  eyelids,  near  which  are  situated  the  puncta  lachry- 
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Nerve  Supply. — From  the  infra-orbital  branch  of  the  temporo-facial  division 
of  the  facial  nerve. 

Action. — It  compresses  the  lacrymal  sac. 

The  corrugator  supercilii  muscle  arises  from  the  inner  end  of  the  superciliarj' 
ridge  of  the  frontal  bone.  Its  fibers  are  directed  outward  and  a  little  upward  to 
the  under  surface  of  the  orbicularis  pali)ebrarum  and  frontalis  muscles,  to  be 
inserted  into  the  former  over  the  middle  of  the  supra-orbital  arch. 

Nerve  Supply. — From  the  temporal  branch  of  the  temporo-facial  division  of 
the  facial  nerv^e. 

Action. — It  draws  the  eyebrow  downward  and  inward,  thus  making  the 
vertical  wrinkle  of  the  forehead  at  the  inner  extremity  of  the  eyebrow. 

Dissection. — The  nasal  half  of  the  orbicularis  palpebrarum  and  a  small  part 
of  the  frontalis  muscle  having  been  reflected  inward,  the  corrugator  supercilii  is 
exposed. 

The  levator  palpebrae  superioris  muscle. — By  reflecting  the*outer  as  well 
as  the  nasal  half  of  the  orbicularis  palpebrarum  muscle,  and  detaching  the  orbito- 
tarsal  ligament  from  the  superior  orbital  margin  and  reflecting  the  ligament 
downward,  the  insertion  of  the  levator  palpebrse  superioris  muscle  by  a  broad 
aponeurosis  into  the  upper  border  of  the  tarsal  cartilage  of  the  upper  eyelid 
Ciin  be  seen. 

The  Muscles  of  the  Mouth  are  the  orbicularis  oris,  the  levator  labii  supe- 
rioris, the  levator  anguli  oris,  the  zygomaticus  major,  the  zygomaticus  minor,  the 
buccinator,  the  risorius,  the  depressor  labii  inferioris,  the  depressor  anguli  oris,  and 
the  levator  labii  inferioris. 

The  risorius  muscle  (Santorini's  muscle),  a  part  of  the  platysma  myoides, 
consists  of  a  thin  bundle  of  fibers  which  arises  from  the  fascia  covering  the 
masseter  nuiscle  and  parotid  gland,  and  passes  horizontally  forward  to  the  angle 
of  the  mouth,  where  it  joins  the  fibers  of  the  orbicularis  oris  and  depressor  anguU 
oris  muscles ;  some  of  its  fibers  pass  to  the  skin  at  the  angle  of  the  mouth. 

Nkkve  SriM^LY. — From  the  Imccal  branch  of  the  lower  division  of  the  facial 
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corresponds  in  position  with  the  red  margin  of  the  lips,  and  has  no  bony  attach- 
ment, but  is  continuous  around  the  angles  of  the  mouth  from  one  lip  to  the  other. 
The  outer,  peripheral,  or  facial  part  is  thinner  and  wider  than  the  labial,  and  has  a 
bony  attachment  as  well  as  connection  with  the  adjacent  muscles.  In  the  upper  lip 
the  orbicularis  oris  muscle  is  attached  at  each  side  of  the  middle  line  to  the  lower 
part  of  the  septum  nasi  by  naso-labial  slips,  and  to  the  alveolar  border  of  the 
upper  jaw  opposite  the  incisor  teeth  ;  in  the  lower  lip  it  is  attached  to  the  alveolar 
border  of  the  lower  jaw  opposite  the  canine  teeth  by  a  single  fasciculus  (musculi 
incisivi).  The  cutaneous  surface  of  the  muscle  is  intimately  connected  with  the 
skin  of  the  lips  and  surrounding  parts.  The  intimacy  of  this  union  is  so  great  in 
some  instances  that  the  mouth  is  surrounded  by  radiating  wrinkles,  especially 
marked  in  the  upper  lips  of  women.  The  labial  integument  of  the  male  probably 
contains  fewer  wrinkles  on  account  of  the  presence  of  large  hair-bulbs.  The  deep 
surface  of  the  orbicularis  oris  is  covered  bv  mucous  membrane,  between  which  and 
the  muscle,  in  the  submucous  tissue,  are  the  coronary  arteries  and  the  labial  glands. 

Nerve  Supply. — From  the  buccal  and  supra-maxillary  branches  of  the 
cervico-facial  division  of  the  facial  nerve. 

Action. — When  the  facial  and  labial  portions  act  conjointly,  they  press 
together  and  project  the  lips.  The  labial  fibers  acting  alone  bring  the  lips  and 
the  angles  of  the  mouth  together  and  invert  the  lips.  The  facial  fibers  acting 
alone  press  the  lips  against  the  alveolar  borders  of  the  jaws,  and,  at  the  same  time, 
evert  the  lips.  The  orbicularis  oris  is  the  antagonist  of  all  those  muscles  which 
converge  to  the  lips  from  the  various  parts  of  the  face.  Hypertrophy  of  the 
orbicularis  oris  or,  rather,  an  increase  of  the  connective  tissue,  particularly  of  the 
portion  in  the  upper  lip,  to  the  extent  of  producing  a  considerable  deformity,  is 
sometimes  seen,  and  indicates  a  plastic  0])eration  involving  the  removal  of  a  trans- 
verse, wedge-shaped  section  from  the  lij). 

The  levator  labii  superioris  muscle  (levator  labii  proprius)  arises  from  the 
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The  levator  anguli  oris  muscle  (musculus  caninus)  arises  from  the  canine 
fossa  of  the  superior  maxilla  below  the  infra-orbital  foramen,  and  is  inserted  into 
the  angle  of  the  mouth,  superficial  to  the  buccinator  muscle,  its  fibers  blending 
with  the  orbicularis  oris,  the  zygomatici,  and  the  depressor  anguli  oris  muscle. 

Nerve  Supply. — From  the  infra-orbital  branch  of  the  upper  division  of  the 
facial  nerv'c. 

Action. — It  raises  and  draws  inward  the  angle  of  the  mouth. 

The  depressor  labii  inferioris  muscle  (quadratus  menti)  arises  from  the 
oblique  line  of  the  lower  jaw  by  a  wide  origin,  extending  from  a  point  below 
the  foramen  mentale  nearly  to  the  symphysis.  Its  fibers  are  associated  with 
those  of  the  muscle  of  the  opposite  side,  ascend,  and  are  inserted  into  the  integu- 
ment of  the  lower  lip,  blending  with  the  orbicularis  oris.  Its  outer  border  is 
overlapped  by  the  depressor  anguli  oris  muscle. 

Nerve  Supply. — From  the  supra-maxillary  branch  of  the  cer\uco-facial  divi- 
sion of  the  facial  nerve. 

Action. — It  depresses  and  everts  the  lip. 

The  depressor  anguli  oris  muscle,  triangular  in  shape,  hence  also  called 
triangularis  oris,  arises  from  the  oblique  line  of  the  lower  jaw  external  to 
the  depressor  labii  inferioris  muscles.  Its  fibers  ascend,  to  be  inserte<l  into  the 
angle  of  the  mouth,  intermingling  with  the  zygomatici,  the  levator  anguli  oris, 
the  risorius,  and  tlie  orbicularis  oris  muscle.  Its  outer  border  overlaps  the 
anterior  part  of  the  buccinator  muscle. 

Nerve  Supply. — From  the  supra-maxillarj'  branch  of  the  cerv^co-facial  divi- 
sion of  the  facial  nerve. 

Action. — It  draws  the  angle  of  the  mouth  downward  and  outward,  producing 
an  expression  of  sorrow. 

The  levator  labii  inferioris,  or  levator  menti,  is  a  small  muscle  seen  by 
everting  tlic  lip  and  dissecting  oif  the  mucous  membrane  on  each  side  of  the 
laV>ial  frenuni.  It  arises  from  tlie  fossa  below  the  incisor  teeth,  near  the  symphysis. 
Its  tibers  deseend,  and  are  insertecl  into  tlie  integument  of  the  chin. 

Nerve  Supply. — From  the  supra-niaxillarv  branch  of  the  cervico-facial  divi- 
sion of  the  facial  nerve. 

Action. — It  assists   in   raisinrr  the  lower  lip,  at  the  same  time  ^\Tinkling  the 
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The  zygomaticus  minor  arises  from  the  outer  part  of  the  malar  bone,  anterior  to 
the  zygomaticus  major,  and  behind  the  suture  between  the  malar  bone  and  the 
superior  maxilla ;  its  fibers  pass  downward  and  inward,  to  be  inserted  into  the 
lower  border  of  the  levator  labii  superioris  muscle.     It  is  often  absent. 

Nerve  Supply. — From  the  infra-orbital  branch  of  the  temporo-facial  divi- 
sion of  the  facial  nerve. 

Action. — The  zygomaticus  major  draws  the  corner  of  the  mouth  upward  and 
backward  ;  the  zygomaticus  minor  assists  the  levator  labii  superioris  muscle  in 
raising  the  upper  lip. 

Bucco-pharyngeal  fascia. — Before  making  a  dissection  of  the  buccinator 
muscle,  the  thin  layer  of  fascia  which  covers  and  adheres  closely  to  its  surface 
should  be  studied  ;  it  is  attached  to  the  alveolar  borders  of  the  superior  and  infe- 
rior maxillary  bones,  and  posteriorly,  where  it  is  thickest,  is  continuous  with  the 
fascia  over  the  constrictors  of  the  pharynx.  It  is  called  by  Holden  the  "  bucco- 
pharyngeal  fascia,"  since  it  supj)orts  and  strengthens  the  walls  of  the  phar}'nx  and 
mouth.  The  density  of  the  buccal  fascia  offers  a  barrier  to  the  escape  of  pus  into 
the  mouth  or  pharynx  from  an  abscess  in  the  cheek. 

The  buccinator,  quadrangular  in  form,  is  a  thin,  flat  muscle  which  occupies 
the  inter\'al  between  the  jaws  at  the  side  of  the  face.  It  arises  from  the  outer 
surface  of  the  alveohir  borders  opposite  the  middle  and  posterior  molar  teeth  of  the 
superior  and  inferior  maxilh^,  and  l)ehind  from  the  pterj'go-maxillarj^  ligament. 
The  pterygo-maxillary  ligament  is  a  fibrous  band  extending  from  the  apex  (hamular 
process)  of  the  internal  pterygoid  plate  of  the  pterygoid  process  to  the  j)Osterior 
extremity  of  the  internal  oblitjue  line  (mylo-hyoid  ridge)  of  the  lower  jaw  ;  it 
separates  the  buccinator  muscle  from  the  superior  constrictor  of  the  i>harynx. 
The  fibers  of  the  buccinator  pass  forward,  to  1)0  inserted  into  the  orl)icularis  oris 
muscle  at  the  angle  of  the  mouth.  The  central  fibers  intersect  one  another,  while 
the  upper  fibers  pass  to  the  upjjcr  li]>  and  tlie  lower  fil)ers  to  the  lower  lip.  In 
relation  with  the  superficial  surface  of  the  buccinator  muscle  is  a  large  mass  of  fat 
(buccal  pad),  which  separates  it  from  the  ramus  of  the  lower  jaw,  the  masseter 
muscle,  a  small  portion  of  the  tem|)oral  muscle,  and  the  muscles  c(>nver<j^iii.t^  to  the 
angle  of  the  mouth.     Ahsorj^tioii  of  the  fat  (n'erlying  the  musele  is  followed  by 
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by  branches  of  the  facial  nerve.  Internally  it  is  lined  by  the  mucous  membrane 
of  the  mouth ;  between  this  and  the  muscle  lie  a  number  of  racemose  glands 
called  the  buccal  glands.  A  few  of  these  glands  are  found  on  the  outer  surfiEure  of 
the  muscle  and  are  called  molar  glands. 

Nerve  Supply. — From  the  facial  nerve.  The  long  buccal  nerve,  a  branch  of 
the  inferior  maxillary,  pierces  the  buccinator  muscle  on  its  way  to  supply  the 
mucous  membrane  of  the  mouth. 

Action. — The  two  buccinator  muscles  widen  the  aperture  of  the  mouth 
transversely  and  contract  and  compress  the  cheeks  so  that  during  mastication  the 
food  will  not  remain  between  the  cheeks  and  the  teeth.  When  but  one  muscle 
acts,  the  angle  of  the  mouth  is  drawn  to  that  side,  and  the  cheek  is  wrinkled ; 
when  whistling,  the  muscle  contracts  and  prevents  bulging  of  the  cheeks. 

It  is  hardly  fair  to  the  earnest  dissector  to  leave  this  subject  without  the 
consoling  reminder  that  the  most  expert  dissectors  can  not  bring  out  these  muscles 
in  the  cadaver  as  they  are  shown  in  the  anatomic  plates.  It  must  be  remembered 
that  some  of  the  facial  muscles  belong  to  the  panniculus  camosus  group,  so  exten- 
sive in  animals  but  so  limited  in  man.  In  some  faces  the  musculature  is.  a  com- 
plex network  of  subcutaneous  fibers  running  in  all  directions.  In  a  muscular 
subject  a  large  number  of  distinct  fasciculi  are  seen  crossing  one  another,  and  more 
or  less  merged  with  the  constant  muscles  of  the  face.  This  difference  in  the 
amount  of  facial  musculature  undoubtedlv  accounts  for  much  of  the  variation  in 
the  amount  of  facial  wrinkling  obser\^ed  in  different  persons.  It  is  safe  to  say  that 
a  dissection  of  the  muscles  of  the  face  with  their  boundaries  as  well  defined  as 
shown  in  pictures  does  more  credit  to  the  dissector's  skill  in  imitating  a  diagram 
than  to  any  painstaking  etfort  to  exhibit  the  natural  state  of  the  parts. 

The  Facial  Artery,  a  branch  of  the  external  carotid,  enters  the  face  over  the 
body  of  the  lower  jaw,  at  the  anterior  inferior  angle  of  the  masseter  muscle,  where 
its  jmlsation  may  readily  be  felt  and  it  may  be  compressed  against  the  bone. 
Thence  it  ascends  forward  across  the  cheek,  over  the  buccinator  muscle,  and  beneath 
the  platysnia  niyoides  muscle,  to  the  angle  of  the  mouth ;  thence  to  the  side  of  the 
nose,  to  terminate  at  the  inner  canthus  of  the  eye  as  the  angular  arter5\  Where 
the  artery  passes  over  the  lower  jaw  it  is  covered  by  the  platysma  myoides  muscle 
iuid  the  deep  fascia  ;  near  the  mouth  it  j)asses  beneath  the  zygomatici  major  and 
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with  the  facial  artery  at  these  points,  but  elsewhere  above  and  external  to  it.  The 
artery  is  crossed  by  filaments  of  the  facial  nerve,  while  the  levator  labii  superioris 
muscle  separates  it  from  the  infra-orbital  nerve  behind. 

Branches  of  the  Facial  Portion  of  the  Facial  Artery.7— These  are  the  mus- 
cular, inferior  labial,  inferior  coronarj^  superior  coronary,  lateralis  nasi,  and  angular. 

The  muscular  branches  are  directed  outward  to  supply  the  buccinator, 
masseter,  and  internal  pterygoid  muscles.  They  anastomose  with  the  masseteric 
and  buccal  branches  of  the  internal  maxillary  and  with  the  infra-orbital  and 
transverse  facial  arteries. 

The  inferior  labial  artery  passes  inward  beneath  the  depressor  anguli  oris  to 
supply  the  muscles  and  integument  of  the  lower  lip  and  chin.  It  anastomoses  with 
the  inferior  coronary,  the  submental  branch  of  the  facial,  and  the  mental  branch  of 
the  inferior  dental  arter\'. 

The  inferior  coronary  artery  arises,  either  independently  or  in  common  with 
the  inferior  labial,  from  the  facial  arterj^  near  the  angle  of  the  mouth.  It  passes 
forward  and  inward  in  a  tortuous  manner  beneath  the  depressor  anguli  oris  toward 
the  angle  of  the  mouth,  then  pierces  the  orbicularis  oris,  and  continues  between 
it  and  the  mucous  membrane  along  the  free  margin  of  the  lower  lip.  It  anas- 
tomoses with  the  inferior  coronary  arterj"  of  the  opposite  side,  the  inferior  labial, 
and  the  mental  branch  of  the  inferior  dental  artery. 

The  superior  coronary  artery,  which  is  larger  and  takes  a  more  tortuous 
course  than  the  inferior  coronary,  arises  from  the  facial  artery  beneath  the  zygo- 
maticus  major  muscle.  It  pierces  the  orbicularis  oris,  and  runs  between  it  and  the 
mucous  membrane  along  the  free  margin  of  the  upper  lip  to  anastomose  with  the 
arterj'  of  the  opposite  side.  By  the  anastomosis  of  the  superior  and  inferior 
coronary  arteries  with  their  fellows  an  arterial  circle  is  formed,  which  surrounds 
the  mouth  and  can  be  felt  pulsating  on  the  internal  surface  of  the  lips  between 
one-fourth  and  one-half  of  an  inch  from  the  junction  of  the  skin  and  the  mucous 
membrane.  A  small  branch  to  the  alu  nasi  and  numerous  branches  to  the  labial 
glands  are  given  off  from  this  circle. 

The  artery  of  the  septum  of  the  nose  is  a  branch  of  the  superior  coronary. 
The  twigs  of  this  arteria  scpturti  narium  are  a  common  source  of  epistaxis  (nose- 
bleed).    The  hemorrhage  from  the  branches  of  this  vessel  is  readily  controlled  by 
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Harelip. — In  the  oix^ration  for  harelip  the  bleeding  can  be  controlle<l  by 
grasping  the  lip  between  tlie  tliiimb  and  forefinger.  In  introilueing  the  harelip 
pin  or  suture,  it  must  be  passed  deep  enough  to  go  l)eneath  the  divided  coronar\' 
artery.  Harelip  is  a  congenital  deformity  consisting  of  one  or  more  fissures  in  the 
upper  lij),  the  result  of  arrested  development.  It  may  be  single  or  double,  the 
fissure  or  fissures  being  to  the  side  of  the  median  line  of  the  lip,  corresponding  to 
the  line  of  union  between  the  intermaxillary  and  the  superior  maxillary  bone.  In 
double  harelip  the  intermaxillary  bone  is  often  displaced  fonvard.  Double  harelip 
is  frequently  associated  with  cleft  palate. 

The  lateralis  nasi  artery  arises  from  the  facial  artery  opposite  the  wing  of  the 
nose,  and  passes  forward  over  the  lower  i)art  of  the  nose  and  over  the  ala ;  it 
supi>lies  the  side  and  dorsum  of  the  nose,  and  anastomoses  with  the  lateralis  nasi 
artery  of  the  opposite  side,  the  nasal  branch  of  the  ophthalmic,  the  infra-orbital, 
and  the  artery  of  the  septum. 

The  angular  artery,  the  terminal  pai-t  of  the  facial,  passes  to  the  inner 
canthus  of  the  eve,  where  it  lies  on  the  nasal  side  of  the  lacn^mal  sac  and  tendo 
oeuli ;  it  anastomoses  with  the  nasal  branch  of  the  ophthalmic  and  with  the  infira- 
orbital  artery,  and  supplies  branches  to  the  cheek.  In  opening  an  abscess  of  the 
lacrynial  sac  it  is  important  to  bear  in  mind  the  situation  of  this  artery  on  the 
inner  side  of  the  sac. 

Nervi  moUes. — The  facial  arterv  and  its  branches  are  surrounded  bv  a 
minute  plexus  of  sympathetic  fil)ers  (nervi  molles)  not  demonstrable  macroscopi- 
cally.  These  (il>ers  are  branches  of  the  sui)erior  cervical  ganglion  of  the  symiwi- 
thetic,  and  supply  the  walls  of  the  ailery  and  its  l)ranches ;  they  funiish  the 
sympathetic  root  to  \\w  subinaxillarv  ^anglif>n. 

Transverse  facial  artery. — Passing  transvei'sely  across  the  face  l>etween  the 
zygoma  and  the  duet  of  the  parotid  ^land,  and  resting  upon  the  mas.seter  muscle, 
is  the  transversa  facial  artery,  which  arisi^s  from  the  tem]X)ral  arteiy  in  the 
sul)>lane<'  i*\'  the  piirotid  Lrlan<l.  It  supplies  the  small,  often  detached,  part  of  the 
]»nrnti(l  ii:lan<l  (the  sucin  |>;n'(>ti«li<)  in  rehitioii  with  the  duet,  the  maSwSeter  and 
nrhieularis  jKilpehnirinu  muscle-,  and  tlie  integument.     It  anastomoses  with   the 
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as  already  stated,  runs  in  an  almost  straight  line  to  the  anterior  inferior  angle  of 
the  masseter  muscle,  where  it  comes  into  relation  with  the  outer  side  of  the  facial 
artery.  In  its  course  across  the  face  it  lies  above  and  to  the  outer  side  of  the 
arterj',  passing  over  the  levator  labii  superioris,  beneath  the  zygomatic  muscles, 
and  over  the  parotid  duct,  the  buccinator  muscle,  the  anterior  inferior  angle  of  the 
masseter  muscle  and  masseteric  fascia,  and  the  body  of  the  lower  jaw.  Below  the 
jaw  it  is  joined  by  the  anterior  branch  of  the  temporo-maxillary  vein,  and  empties 
into  the  internal  jugular  vein.  It  receives  veins  from  the  lower  eyelid  (the  inferior 
palpebral),  from  the  side  of  the  nose  (the  lateral  nasal),  from  the  orbital  vein,  and, 
beneath  the  zygomaticus  major  muscle,  a  branch  (deep  facial)  from  the  pterj^goid 
plexus,  besides  muscular  branches  and  branches  corresponding  to  those  of  the 
facial  arter\\  The  facial  vein — through  the  angular,  in  which  it  commences — 
communicates  freely  with  the  ophthalmic  vein,  and  thus  with  tlie  cavernous  sinus  ; 
and  it  also  communicates  with  the  cavernous  sinus,  through  the  deep  facial  vein 
with  the  pterygoid  plexus  of  veins,  which,  in  turn,  communicates  with  the  sinus 
by  means  of  small  veins  which  pass  through  the  foramen  ovale,  the  foramen  of 
Vesalius,  and  the  middle  lacerated  foramen.  Owing  to  the  free  communication 
between  the  vein  and  the  cavernous  sinus,  the  latter  is  endangered  by  any  inflam- 
matorv'  condition  of  the  facial  vein. 

Disease  involving  the  facial  vein. — The  facial  vein,  as  a  rule,  has  no 
valves ;  it  will  therefore  be  understood  how  emboli  are  readily  carried  to  the 
internal  jugular  vein  and  thus  into  the  general  circulation.  Carbuncle  of  the  face 
may  prove  fatal  by  inducing  thrombosis  of  the  cerebral  sinuses  through  the  com- 
munications previously  described.  Any  deep  inflammation  of  the  face,  as  phleg- 
monous erj'sipelas,  may  V)e  complicated  by  thrombosis  or  pyemia.  The  injec- 
tion of  facial  nevi  in  infants  may  result  in  death  from  thrombosis,  owing  to  the 
direct  communication  of  the  facial  with  the  internal  jugular  vein.  Pulmonary 
embolism  and  death  have  followed  the  injection  of  perchlorid  of  iron  for  nevoid 
growths  of  the  face.  In  arterio-venous  aneurysm  of  the  cavernous  sinus  arterial 
blood,  through  the  ophthalmic  and  angular  veins,  flows  through  the  fticial  vein 
and  gives  rise  to  a  pulsiiting  varicose  condition  of  the  latter  vein  and  a  distinct 
thrill  and  bruit. 

Vascularity  of  the  face. — It  has  been  demonstrated  that  the  tissues  of  the 
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skin  which  have  been  torn  up  in  lacerated  wounds  of  the  face  often  retain  iheir 
vitahty  in  ahiiost  as  marked  a  manner  as  simihir  flaps  torn  from  the  K-alp" 
(Treves).  The  anastomoses  of  the  facial  arterj'  are  so  free  that  when  the  vessel  is 
divided,  both  ends  bleed  freely  and,  according  to  the  general  rule,  they  should 
both  be  tied. 

DissKCTioN. — Ui>on  the  side  of  the  face  on  which  the  muscles  have  been 
exposed  the  appendages  of  the  eye, — including  the  eyelids,  eyebrows,  eyelashes, 
tarsal  cartilages,  conjunctiva,  and  lacrymal  caruncle, — the  parotid  gland,  and  the 
external  ear  should  be  carefully  dissected  before  turning  the  head  to  make  the 
dissection  of  the  nerves. 

The  eyebrow  is  a  prominent  arch  of  integument  connected  with  the  orbicu- 
laris palpebrarum,  corrugator  supercilii,  and  occipito-fiX)ntalis  muscles.  It  is 
covered  by  numerous  short,  thick  hairs  which  surmount  the  upper  cireumferc*nce 
of  the  orbit,  their  general  direction  being  outward,  though  thej'  interlace,  the 
upper  ones  curving  downward  and  the  lower  ones  upward.  They  scrva  the  two- 
fold purpose  of  acting  as  a  shield  against  the  admission  of  foreign  bodies  to  the 
eye,  and  as  a  multiple  spring  buffer  reducing  somewhat  the  impact  of  blows  against 
the  l)row,  tlnis  often  preventing  serious  wounds  of  the  skin  from  traumatism 
api>lied  against  the  sharp  supra-orbital  margin. 

The  eyelids  (palj)el)ne)  arc  two  movable  semilunar  curtains  placed  in  front 
of  each  eyel)all  to  protect  that  exceedingly  delicate  and  important  organ.  Their 
free  edges  arc  transverse  and  are  studded  with  hairs,  called  eyelashes.  Tlie  upper 
lid  is  the  longer,  so  that  when  the  lids  are  closed,  their  margin  of  contact  lies  below 
the  center  of  the  eye.  The  u))per  lid  is  also  more  freely  movable  ;  it  has  a  special 
muscle  to  raise  it — the  levator  palpebne  sui)erioi'is.  The  interval  between  the 
(>|)en  eyelids  is  (*alle<l  tlie  tis.^nrft  pdljuhrftriirn,  or  inteiT^alpebral  slit.  At  the 
))(>ints  of  union  of  the  (eyelids  are  the  cdirnnl  (dhI  internal  cnnthi,  or  palpebral  com- 
missures. The  internal  eanthus  is  the  larger;  within  it  is  a  triangular  s]>aee 
containing  a  de])re><ion,  the  fdcufi  Inclirf/innHs^  and  an  elevation,  the  rnnmcfila 
hiclu'iinnili^.  At  their  fn/e  niai'gins,  which  an?  concave,  the  lids  are  thickest. 
At  their    inner   extrmiitics  and  njjon    their  free   surfaces   are   two   small   eleva- 
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margin  of  the  eyelid,  which  usually  aflfects  those  on  the  anterior  border,  con- 
stitutes a  stye. 

The  eyelashes  (cilia)  are  two  or  more  rows  of  short,  thick,  curved  hairs,  fixed 
in  the  anterior  margin  of  the  free  border  of  the  eyelids.  They  are  longer  and 
more  numerous  in  the  upper  lid,  and  have  their  convexities  directed  downward, 
while  those  of  the  lower  lid  have  their  convexities  directed  upward.  They  protect 
the  eye  against  the  admission  of  dust  and  other  foreign  substances,  especially 
during  high  winds. 

The  conjunctiya. — Before  dissecting  the  eyelid,  the  conjunctiva  and  the  lac- 
rjnnal  caruncle  should  be  examined.  The  conjunctiva  is  the  mucous  membrane 
which  covers  the  inner  surface  of  the  eyelids  and  the  anterior  part  of  the  eyeball. 
At  the  free  margin  of  the  lids  it  is  continuous  with  the  integument.  The  part 
covering  the  eyeball  is  in  relation  with  the  sclerotic  and  the  cornea.  The  conjunc- 
tiva consists  of  four  divisions:  the  palpebral,  the  portion  in  relation  with  the  eye- 
lids ;  the  reflected,  the  portion  between  the  eyelids  and  the  eyeball ;  the  sclerotic^ 
and  the  corneal  portions.  The  lacrA^mal  ducts  (excretory  ducts  of  the  lacrjanal 
gland)  empty  upon  the  free  surface  of  the  reflected  portion  of  the  conjunctiva. 
The  palpebral  portion  is  more  vascular  than  the  remaining  parts,  and  is  studded 
with  a  number  of  small  papillae,  which,  when  enlarged  by  inflammation,  con- 
stitute the  disease  known  as  granular  lids,  though  this  condition  is  at  times  also 
due  to  true  granulations,  which  have  a  similar  origin.  The  conjunctiva  covering 
the  sclerotic  is  loosely  attached,  and  that  covering  the  cornea  is  very  thin,  consisting 
merely  of  an  epithelial  layer  which  is  very  adherent.  In  congestion  of  the  con- 
junctiva with  effusion  into  the  loose  sul>conjunctival  tissue  (chemosis)  the  mem- 
brane is  at  times  swollen  to  the  very  edge  of  the  cornea,  where  it  then  forms  a 
sharp  elevated  margin. 

The  caruncula  lachrymalis  is  a  small,  reddish  elevation  situated  at  the  inner 
canthus  in  the  lacus  lachrymalis.  It  consists  of  a  separated  portion  of  skin,  which 
presents  minute  hairs  upon  its  surface.  •  It  contains  connective  tissue,  a  small 
number  of  plain  and  striated  muscular  fibers  and  modified  sweat  glands,  as  well 
as  a  few  sebaceous  glands.  External  to  the  caruncle,  and  resting  upon  the  eyeball, 
is  a  vertical  triangular  fold  of  conjunctiva,  with  its  free  concave  margin  directed 
toward  the  cornea  ;  this  is  called  the  plica  semilunaris,  and  is  a  rudimentary  mem- 
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the  lids  behind  the  lashes.  Each  gland  consists  of  a  straight  tube  with  many 
short,  blind,  diverticula.  The  Meibomian  glands  secrete  a  sebaceous  material 
which  prevents  the  lids  from  adhering,  and  are  readily  distinguished  as  closely 
adjacent,  vertical,  parallel,  yellow  streaks  across  the  inner  surface  of  the  lids. 
When  the  duct  of  one  of  these  glands  becomes  occluded,  a  retention  cyst,  similar 
to  a  wen,  is  formed. 

Non-striated  muscular  fibers  are  found  in  both  lids.  In  the  upper  lid  these 
fibers  originate  from  the  lower  surface  of  the  levator  palpebrae  superioris ;  in  the 
lower  lid  they  arise  from  the  vicinity  of  the  inferior  oblique  muscle.  In  both 
lids  they  are  inserted  close  to  the  attached  border  of  the  tarsal  cartilage.  They 
are  known  as  the  superior  and  inferior  palpebral  muscles  of  Miiller. 

Blood  Supply* — The  eyelids  receive  their  blood  supply  from  the  palpebral 
and  lacr}'mal  branches  of  the  ophthalmic  artery  and  from  small  branches  of  the 
temporal  and  transverse  facial  arteries.  The  palpebral  branches  of  the  ophthalmic, 
two  in  number,  arise  from  that  artery  near  the  pulley  of  the  superior  oblique 
muscle ;  one  is  found  in  each  lid  and  runs  through  the  fibrous  tissue  layer  of  the 
lids  between  the  orbicularis  palpebrarum  muscle  and  the  tarsal  cartilages  near 
their  margins.  The  lacrymal  is  the  first  branch  of  the  ophthalmic  arter}\  It 
accompanies  the  laciymal  nerve  and  gives  off  palpebral  twigs  which  anastomose 
with  the  other  palpebral  arteries  to  form  the  tarsal  arches. 

The  veins  of  the  eyelids  are  larger  than  the  arteries,  and  outnumber  them. 
They  empty  into  the  frontal  and  angular  veins  at  the  inner  canthus,  and  into  the 
orbital  vein  at  the  outer  canthus.  Some  of  the  veins  of  the  lids  pass  between  and 
through  the  bundles  of  fibers  of  the  orbicularis  palpebrarum,  and  hunce  in  many 
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in  a  broad,  thin  aponeurosis  which  is  inserted  into  the  upper  border  of  the 
superior  tarsal  cartilage.  This  muscle  runs  above  the  superior  rectus,  and  its 
upper  surface  is  in  relation  with  the  frontal  nerve  and  the  supra-orbital  artery. 

The  parotid  gland,  the  largest  of  the  salivary  glands,  weighs  from  one-half  to 
one  ounce.  It  is  situated  on  the  side  of  the  face,  and  extends  as  high  as  the 
zygoma  and  below  the  level  of  the  angle  of  the  lower  jaw.  It  covers  about  one- 
third  of  the  masseter  muscle,  and  extends  backward  to  the  external  auditor}- 
meatus,  the  mastoid  process,  and  the  sterno-mastoid  muscle.  It  is  lodged  in  the 
space  between  the  ramus  of  the  lower  jaw  and  the  mastoid  process.  This  space — 
known  also  as  the  bed  of  the  parotid  gland — can  be  increased  in  size  by  extending, 
and  diminished  by  flexing,  the  head.  With  the  mouth  wide  open — in  which  posi- 
tion the  angle  of  the  jaw  is  carried  backward  and  the  condyle  forward — the  width 
of  the  space  is  diminished  below,  but  increased  above.  The  size  of  the  space  is 
influenced  by  the  age  of  the  individual.  In  the  infant,  owing  to  the  obliquity  of 
the  ramus  and  the  absence  of  the  angle  of  the  lower  jaw,  it  is  broader,  in  propor- 
tion, l)elow.  In  advanced  age,  when  the  teeth  have  fallen  out,  thus  allowing 
the  angle  of  the  lower  jaw  to  project  forward,  the  space  is  broader  below.  When 
operating  in  this  space  these  facts  should  be  kept  in  mind,  as  it  may  be  necessarj- 
to  take  advantage  of  them.  The  gland  has  three  large  processes  or  lobes :  one, 
the  glenoid  lohey  extends  upward  into  the  posterior  part  of  the  glenoid  cavity  of 
tlie  temj)oral  l)one  whicli  it  occupies ;  another,  the  pterygoid  lobe,  extends  fom'ard 
beneath  the  ramus  of  the  lower  jaw,  between  the  external  and  internal  pterygoid 
muscles ;  the  third  process,  the  carotid  lobe,  passes  behind  the  styloid  process 
and  beneath  the  mastoid  process  and  the  sterno-mastoid  muscle,  coming  in 
contact  with  tlie  internal  jugular  vein  and  the  internal  carotid  artery.  From 
the  relation  which  tlie  carotid  lobe  holds  to  the  internal  jugular  vein,  it  follows 
that  swelling  of  the  gland,  as  in  ^numps,  may  cause  passive  congestion  of  the 
brain  l)v  compression  of  that  vein.  The  anterior  margin  of  the  parotid  gland 
overlaps  the  masseter  muscle,  and  a  detached  portion  of  the  gland  {soda  parotidis) 
lies  over  that  muscle  in  relation  with  the  upper  border  of  Stenson's  duct. 
From  the  position  which  the  parotid  gland  holds  with  reference  to  the  temporo- 
maxillary  articulation  it  follows  that,  in  inflammation  of  the  gland,  movement  of 
the  articulation  is  attended  by  pain  ;  the  extent  to  which  the  lower  jaw  can   be 


The  deep  fascia  of  the  neck  also  sends  beneath  the  gland  a  process  continuous  with 
the  stylo-maxillary  ligament,  which  separates  the  parotid  from  the  submaxillary 
gland.  The  fibrous  envelop  of  the  parotid  gland  is  incomplete  above  and  in 
front,  where  its  cavity  is  in  communication  with  the  pterygo-maxillary  region.  In 
parotid  abscess  the  pus  may,  on  account  of  this  gap  in  the  fascial  envelop, 
extend  into  the  pterygo-maxillary  region,  and  by  way  of  the  latter  into  the  tem- 
poral fossa,  or  to  the  side  of  the  pharjmx,  meeting  with  less  resistance  in  taking 
either  of  these  directions  than  in  attempting  to  reach  the  surface.  The  abscess 
may,  however,  extend  into  the  neck  by  ulcerating  through  the  layer  of  fascia 
beneath  the  gland.  Many  cases  of  retro-pharyngeal  abscess  are  attended  by 
swelling  in  the  parotid  region.  Retro-pharyngeal  growths — ^as,  for  example, 
sarcomata,  when  they  have  attained  any  size — cause  bulging  of  the  parotid  region  ; 
and,  conversely,  tumors  of  the  parotid  may  bulge  into  the  pharynx.  The  severe 
pain  in  a  rapidly  growing  tumor  or  abscess  of  the  gland  is  due  to  the  density  of 
the  fascia  covering  it.  This,  too,  makes  it  difficult  to  detect  fluctuation  early.  It 
also  explains  why  the  pus  in  a  parotid  abscess  is  so  slow  to  find  its  way  to  the 
surface,  and  why  an  early  opening  should  be  made.  The  intimate  relation 
existing  between  the  parotid  gland,  the  external  auditory  meatus,  and  the 
temporo-maxillars"  articulation  is  to  bo  borne  in  mind,  as  a  parotid  abscess  may 
open  into  the  meatus  or  cause  involvement  of  the  joint. 

Purulent  meningitis  and  thrombosis  of  the  cranial  sinuses  may  be  caused 
when  pus  finds  its  way  through  the  foramina  at  the  base  of  tlie  skull. 

The  sensory  nerves  supplying  the  parotid  gland  are  the  aurieulo-temporal 
branch  of  the  inferior  maxillary  nerve,  the  great  auricular  branch  of  the  cervical 
plexus,  the  facial  nerv^e,  and  branches  from  the  carotid  plexus  of  the  sympathetic 
nen'e.  In  painful  affections  of  the  gland  the  pain  is  apt  to  be  referred  to  the  areas 
of  distribution  of  these  nerv^es. 

The  parotid  lymphatic  glands. — Lying  upon  the  surface  of  the  parotid  gland 
(in  front  of  the  cartilage  of  the  ear,  and  close  to  the  root  of  the  zygoma)  are  one 
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maxillary  arteries ;  the  tenninal  part  of  the  great  auricular  nerve ;  and  one  or  two 
lymphatic  glands.  The  posterior  auricular  branch  of  the  external  carotid  artery 
and  the  transverse  facial  branch  of  the  temporal  artery  arise  in  the  substance  of 
the  gland. 

The  parotid  gland  is  separated  from  the  internal  carotid  artery,  fix)m  the 
internal  jugular  vein,  and  from  the  pneumogastric,  glosso-pharyngeal,  and  hypo- 
glossal nerves  by  a  thin  layer  of  fascia ;  therefore  in  stab  wounds  of  the  parotid 
region  involving  one  of  the  two  carotid  arteries  it  may  be  diflBcult,  at  first,  to  tell 
which  of  the  two  vessels  has  been  wounded. 

From  an  anatomic  point  of  view  it  is  difficult  to  see  how  complete  removal 
of  the  parotid  gland  is  possible,  yet  the  operation  has  been  done  so  many  times  by 
skilful  surgeons  that  there  is  no  (jucstion  of  its  feasibility.     Doubtless,  as  long  ago 
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suggested  by  Fiihror,  when  the  gland  becomes  the  site  of  a  neoplasm  it  becomes 
more  compact,  its  processes  being  rounded  ofi*,  as  it  were,  and  lifted  away  from  the 
surrounding  structures. 

Complete  removal  of  the  parotid  gland  results  in  paralysis  of  the  muscles  of 
expression,  for  it  is  impossible  to  avoid  dividing  the  facial  nerve.  The  author  has 
seen  a  growth  of  the  overlying  lymphatic  gland  cause  facial  paralysis  from  pressure, 
and  thus  so  closely  simulate  a  parotid  neoplasm  as  to  be  pronounced  a  tumor  of 
the  parotid  gland  ;  but  upon  the  removal  of  the  growth  the  parotid  gland  w^as  seen 
to  occupy  the  bottom  of  the  wound,  and  to  be  in  a  very  much  atrophied  condition. 

Socia  parotidis. — That  portion  of  the  parotid  gland  resting  upon  the  masseter 
nmscle  above  the  parotid  duct  (Stenson's  duct),  and  quite  separate  from  the  gland 
proper,  is  known  as  the  socia  parotidis.     Its  duct  empties  into  Stenson's  duct. 

Stenson's  duct. — Running  about  one  finger^s  breadth  below  the  zygoma,  or  in 
a  lino  drawn  from  the  lower  margin  of  the  concha  to  a  point  midway  between  the 
frci*  niarpn  of  the  upper  lip  and  the  ala  of  the  nose,  is  the  duct  of  the  parotid 
(Stenson's  (hu-t).  It  is  about  two  inches  in  length  by  one-eighth  of  an  inch  in 
diameter,  bein<x  narrowest  at  its  point  of  communication  with  the  mouth.  It  lies 
iH'twL'en  the  transversi^  facial  artcrv  above  and  the  buccal  branch  of  the  facial 
nervr  below.  Tht'  duct  runs  over  the  masseter  muscle,  turning  al)niptly  inward 
at  its  anterior  border,  passes  tlirou^jh  the  mass  of  fat  overlying  the  buccinator 
nuisele  an<l  beneath  the  facial  vein,  and  pierces  the  buccinator  muscle  to  oi>en 
into  the  mouth  opposite'  tlie  erown  of  the  second  molar  tooth  of  the  upper  jaw. 
The  turn  of  the  <hiet  around  the  anterior  border  of  the  masseter  muscle  must  be 
l)orni'  in  mind  wIkmi  pas-intx  a  prolx^  into  the  duct  from  the  mouth.  In  opening 
a  parotid  ah^ecss  thr  inci^inn  >hould  be  horizontal,  and  should  be  made  bcdow  the 
hiM- nf  tlic  duet  and  in  fi-ont  of  tlie  posterior  border  of  the  ramus  of  the  lower 
jaw.     Failun*  to  ohst-i'v^-  tliis  (-nition    niav  result  in   section  of  the    duct,  with 
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resulting  fistula  (salivary  fistula).  It  is  also  advisable  to  take  every  precaution 
against  cutting  through  the  gland  tissue  in  opening  a  parotid  abscess,  for  these 
collections  of  pus,  like  those  of  the  mammse,  generally  aflfect  the  connective  tissue 
of  the  gland  and  not  its  substance  or  parenchyma. 

Stenson's  duct  may  be  divided  into  a  masseteric  and  a  buccal  portion.  The 
masseteric  portion  rests  upon  the  masseter  muscle  and  the  buccal  part  extends  from 
the  anterior  border  of  the  masseter  muscle  to  the  termination  of  the  duct  in 
the  mucous  membrane  of  the  cheek.  Fistulae  of  the  masseteric  part  are  closed 
with  difficulty,  whereas  fistulae  of  the  buccal  portion  are  remedied  by  making  an 
opening  from  the  duct  into  the  mouth  on  the  proximal  side  of  the  fistula.  The 
author  has  successfully  treated  fistulae  of  the  buccal  portion  by  exposing  the  duct 
through  an  incision  in  the  cheek,  dividing  the  duct  at  the  proximal  side  of  the 
fistula,  freeing  the  duct  from  the  surrounding  tissues,  and  stitching  the  divided 
end  to  the  margins  of  an  opening  made  in  the  mucous  membrane  of  the  mouth. 

Dissection. — Before  turning  over  the  head  to  make  the  dissection  of  the  oppo- 
site side  of  the  face,  the  parotid  gland  should  be  removed  entire  ;  this  operation  will 
convey  an  approximate  idea  of  the  difficulties  which  would  attend  the  removal  of 
the  gland  in  the  living  subject.  The  masseter  muscle  should  then  be  exposed  and 
the  external  ear  dissected.  In  exposing  the  parotid  gland,  its  fascial  covering  is 
seen  to  be  continuous  anteriorly  with  the  fascia  covering  the  masseter  muscle,  and, 
therefore,  the  parotid  and  masseteric  fasciae  are  practically  one.  These  fasciae  are 
derived  from  the  superficial  layer  of  the  deep  cervical  fascia,  which  is  continued 
upward  over  the  bodv  of  the  lower  jaw  and  attached  above  to  the  zygoma.  By 
displacing  the  parotid  gland  forward  and  removing  the  fascia  covering  that  portion 
of  the  masseter  muscle  in  advance  of  the  gland,  the  muscle  itself  is  exposed. 

The  masseter,  the  most  superficial  of  the  muscles  of  mastication,  is  of  quad- 
rate form,  and  arises  as  two  portions — a  large,  tendinous,  superficial  layer,  and  a 
small,  fleshy,  deep  layer.  The  superficial  slieet  arises  from  the  anterior  two-thirds 
of  the  lower  border  of  the  zygomatic  arch  and  from  the  lower  border  of  the  malar 
bone  ;  its  fibers  pass  downward  and  backward  to  be  ins'erted  into  the  outer  surface 
of  the  angle  and  lower  portion  of  the  ramus  of  the  lower  jaw.  The  deep  sheet 
arises  from  the  posterior  third  of  the  lower  border  and  all  of  the  inner  surface 
of  the  zygoma ;  it  passes  downward  and  fc^rward  to  be  inserted  into  the  upper 
half  of  the  ramus  and  tlie  outer  surface  of  tlio  coronoid  process  of  the  lower  jaw. 
The  posterior  portion  of  the  muscle  is  conc-caUMJ  l>y  the  i)aroti(l  ^land.  In  relation 
with   the  superficial   surface  of  the  muscle  arc  the  orbicularis  palpehrannn,  the 
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with  its  deep  surface  are  the  buccal  pad  of  fat,  the  buccinator  and  a  small  part  of 
the  temporal  muscle,  the  masseteric  artery  and  nerve,  and  the  ramus  of  the  jaw. 

Blood  Supply. — From  the  masseteric  branch  of  the  internal  maxillary,  the 
transverse  facial,  and  the  facial  artery. 

Nerve  Supply. — From  the  masseteric  ner\'e,  a  branch  of  the  inferior  maxil- 
lary division  of  the  trifacial  nerve. 

Action. — It  raises  the  lower  jaw,  as  in  mastication. 

The  External  Ear  consists  of  the  pinna,  or  auricle,  and  of  the  tube  leading  to 
the  tympanic  membrane — the  external  auditory  canal.  The  pinna  collects  the 
vibrations  of  sound,  and  the  canal  conveys  them  to  the  tympanum. 

The  pinna,  or  auricle,  is  pyriform  in  shape,  with  its  concave  surface  directed 
outward  and  slightly  forward,  and  consists  of  a  layer  of  yellow  fibro-oartilage 
having  an  uneven  surface  covered  with  integument.  It  is  attached  to  the  com- 
mencement of  the  external  auditory  meatus,  and  consists  of  various  elevations  and 
depressions,  each  elevation  having  a  corresponding  depression  on  its  opposite 
surface.  The  deep  hollow  in  its  center,  which  is  wide  above  and  narrow  below,  is 
called  the  concha.  The  concha  leads  to  the  commencement  of  the  external  audi- 
tor}- meatus,  and  is  partly  divided  into  two  by  the  beginning  of  the  helix.  The 
helix  passes  upward,  forms  the  rim  of  the  pinna,  and  terminates  behind  in  the 
lobule,  which  is  the  lowest  portion  of  the  auricle  and  consists  of  fatty  and  areolar 
tissue.  Internal  to  the  helix  is  the  depression  called  the  fossa  of  the  helix,  or 
scaphoid  fossa.  Internal  to  the  fossa  of  the  helix  is  the  ridge  bounding  the  concha 
Ijehind  an<l  above.  This  ridge  is  called  the  anthelix ;  it  begins  above  the  lobule, 
at  a  small  prominence,  the  anfitragus,  and  bifurcates  at  the  upj)er  part  of  the 
auricle,  eml)racing  a  small  triangular  depression — ^the  fossa  of  the  anthelix.  In 
front  of  the  cc)nclia  and  |)rojecting  backward  over  the  orifice  of  the  external  audi- 
tory meatus  is  the  tragus.  Between  the  tragus  and  antitragus  is  a  notch — ^the 
incisura  intertmgicn. 

Dissection. — The  integument  should  l)e  removed  from  the  pinna,  when  the 
small  and  rudimentary  muscles  and  the  cartilage  will  be  exposed. 

The  integument  of  tlie  pinna  is  thin  and  delicate.  It  contains  sebaceous 
glands  whicli  are  largest  in   tliu  concha,  and  here   the  ducts  of  the  glands  often 
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Liidwig  Meyer,  degenerative  changes  in  the  blood-vessels  and  cartilage  favor  the 
occurrence  of  such  extravasations.  Cicatricial  contractions  may  cause  deformity 
of  the  pinna  after  the  absorption  or  evacuation  of  such  hematomata.  Under 
the  integument  of  the  lobule  gouty  deposits  (tophi)  are  sometimes  found. 

The  Muscles  which  move  the  cartilage  of  the  ear  as  a  whole,  three  in  number, 
have  been  described  under  the  dissection  of  the  scalp.  The  muscles  proper  of  the 
auricle,  which  extend  from  one  part  of  the  cartilage  to  another,  are  six  in  number 
— namely,  the  muscle  of  the  tragus,  the  muscle  of  the  antitragus,  the  small 
muscle  of  the  helix,  the  large  muscle  of  the  helix,  the  transverse  muscle  of  the 
auricle,  and  the  oblique  muscle  of  the  auricle. 

The  tragicus,  the  muscle  of  the  tragus,  is  situated  upon  the  outer  surface  of 
the  tragus. 

The  antitragicus,  the  muscle  of  the  antitragus,  arises  from  the  outer  part  of 
the  antitragus ;  its  fibers  pass  upward  and  are  inserted  into  the  posterior  extremity 
of  the  helix. 

The  helicis  minor,  the  small  nuiscle  of  the  helix,  is  attached  to  the  commence- 
ment of  the  helix  an<l  extends  into  the  concha.     This  nuiscle  is  sometimes  absent. 

The  helicis  major,  the  large  nuiscle  of  the  helix,  is  situated  upon  the  anterior 
margin  of  the  helix  ;  it  arises  al)Ove  the  small  muscle  and  is  inserted  into  the  front 
of  the  helix,  where  it  begins  to  curve  l)ackward. 

The  transversus  auris,  the  transverse  muscle  of  the  auricle,  is  situated  on 
the  back  of  the  auricle  in  the  depression  between  the  helix  and  the  convexity  of 
the  concha  ;  it  arises  from  the  convexitv  of  the  concha  and  is  inserted  into  the  back 
of  the  helix. 

The  obliquus  auris,  the  obli(iue  muscle  of  the  auricle,  extends  from  the  upper 
back  part  of  the  concha  to  the  convexity  immediately  above  it. 

Nerve  Supply. — The  pinna  derives  its  nerve*  supply  from  the  auriculo- 
temporal, the  posterior  auricular,  the  auricular  branch  of  the  pneumogastric 
(Arnold's  nerve),  the  occipitalis  minor,  and  the  auricularis  magnus  nerve. 

Action. — Tlie  nmscles  of  the  helix  assist  those  of  the  tragus  and  antitragus 
in  retarding  the  passage  of  soun<l  to  the  meatus. 

Blood  Supply. — The  pinna  is  well  supplied  with  freely  anastomosing  vessels — 
branches  of  the  posterior  auricular,  tempornl,  and  occipital  arteries.     The  veins 
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which  forms  the  outer  part  of  tlie  external  auditor}^  meatus ;  it  is  wanting  between 
the  tragus  and  tlie  commencem(?nt  of  the  helix,  the  interval  between  them  being 
occupied  l)y  fil)rous  tissue.  Where  the  helix  makes  its  first  bend,  at  the  front  j»art 
of  the  pinna,  is  a  conic  projection  of  the  cartilage — the  process  of  the  helix.  At 
the  highest  i)art  of  the  helix  there  is  not  infrequently  to  be  seen  another  conic 
projection,  to  whicli  Darwin  first  called  attention  ;  he  regards  it  as  the  represen- 
tative of  the  extreme  tij)  of  the  pinna  of  some  of  the  lower  animals.  At  certain 
phices  the  cartilage  is  incomplete ;  these  gaps  are  known  as  fissures,  and  are 
located  as  follows:  at  the  anterior  part  of  the  pinna,  behind  the  process  of  the 
helix  (fissure  of  the  helix) ;  on  the  surface  of  the  tragus ;  and  at  the  lower  part  of  the 
anthelix.  In  the  piece  of  cartilage  which  forms  the  outer  part  of  the  meatus  are 
two  fissures — the  fisHvrcs  of  Satitorini,  The  pinna  is  attached  anteriorly  to  the 
root  of  the  zygoma  and  posteriorly  to  the  mastoi<l  process  by  bands  of  fibrous 
tissue ;  in  addition,  there  are  various  intrinsic  ligaments,  uniting  the  different  [larts. 

DissKCTioN. — Turn  the  head  to  the  opposite  side,  fix  it  with  hooks,  and  work 
out  the  facial  nerve  and  the  branches  of  the  trifacial  nerve  which  make  their  exit 
upon  the  face.  Kxpose  the  facial  nerve  by  a  longitudinal  incision  carried  into  the 
substance  of  the  parotid  gland  in  front  of  the  lobe  of  the  ear,  cutting  away  a  little 
of  the  gland  with  each  movement  of  the  knife  until  the  nerve  is  seen,  when  it  can 
be  traced  both  backward  and  forward. 

The  facial  nerve  (the  seventh  cranial)  is  the  motor  nerve  of  the  face;  it 
consists  of  three  ])orti()ns — the  intra-cnniial,  the  temporal,  and  the  facial.  The 
facial  pC)rtion,  that  which  coiKrnis  us  in  this  dissection,  supplies  all  the  muscles  of 
ex[)ressi()n  and  tli(^  ])latysnia,  the  buccinator,  the  occipito-frontalis,  the  attrnhens, 
attolcns,  and  retralieiis  aurein,  the  p()sterior  belly  of  the  digastric,  and  the  stylo- 
hvoid. 

A  line  drawn  from  the  anterior  l)<)rder  of  the  mastoid  process  opjxjsite  the 
base  of  the  lolmh-  of  the  ear  downward  and  forward  across  the  face  for  alx)ut  one 
inch  will  ref>r(sent  the  course  of  the  facial  portion  of  the  trunk  of  the  Jien'e. 

(  ni'KSK. — It  leaves  the  cranial  cavitv  throuj^h  the  internal  auditorv  meatus  in 
coni|)any  with  the  auditory  nerv(\  the  i>ars  intermedia  of  Wrisberg,  and  the 
auditorv  arterv.  Heachini:  tlie  bottom  of  the  internal  auditorv  meatus  it  enters 
tlie  facial  canal,  or  a(iU('(lnctus  I\-ill(>|»ii  of  the  temporal  bone,  from  which  it  makes 
its  exit  by  way  of  tlic  stylo-inaMoid  foramen.  Passing  downward  and  forward 
from  the  forann-n  it  enters  tlie  |)ai'otid  irland,  crosses  the  external  carotid  artery, 
liivcs  nil"  a  po-icrior  ;iuri«"iil;ii'.  a  <liaa<tric,  and  a  stvlo-hvoid  branch,  and  terminates 
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auricular  branch  of  the  pneumogastric  and  the  great  auricular  branch  of  the 
cervical  plexus,  and  divides  into  an  auricular  and  an  occipital  branch.  The 
auricular  branch  supplies  the  attolens  and  retrahens  aurem  muscles.  The 
occipital  branch  passes  along  the  superior  curv^ed  line  of  the  occipital  bone, 
supplies  the  occipitalis  muscle,  and  communicates  with  the  small  occipital  branch 
of  the  cervical  plexus. 

The  digastric  branch  supplies  the  posterior  belly  of  the  digastric  muscle,  and 
communicates,  by  a  twig  which  usually  perforates  that  muscle,  w^ith  the  glosso- 
pharyngeal nerve. 

The  stylo-hyoid  branch  is  longer  than  the  digastric  ;  it  enters  the  stylo-hyoid 
muscle  about  its  middle,  and  communicates  with  filaments  of  the  sympathetic 
nerve  on  the  external  carotid  arterv. 

The  temporo-facial,  the  larger  of  the  two  terminal  divisions,  runs  ol)li([uely 
upward  and  forward  through  the  substance  of  the  parotid  gland,  crosses  the 
external  carotid  artery  and  the  temi)()ro-maxillary  vein,  and  l)reaks  up  into  the 
temporal,  malar,  and  infra-orbital  l)ranches.  It  communicates  with  the  auriculo- 
temporal nerve.  The  temporal  hranclirs  ascend  ol)li<iuely  over  the  zygomatic 
arch  to  supply  the  tensor  tarsi,  tlie  orbicularis  palpebrarum,  tlie  corrugator 
supercilii,  the  frontalis,  and  tlie  attolens  and  attrahens  aurem  muscles,  and  to 
communicate  with  the  supra-orl)ital,  the  lacrvmal,  and  the  auriculo-temporal 
nerve,  and  with  the  temporo-malar  brancli  of  the  superior  maxillary  nerve. 

The  malar  brandies  run  across  tlie  malar  bone  to  the  outer  angle  of  the 
orbit  to  supply  the  orl)icularis  palpebrarum  muscle,  and  communicate  with  the 
lacrvmal  and  the  sui)ra-orbital  nerve  and  with  the  infra<)r1)ital  and  temporo- 
malar  branches  of  the  superior  maxillary  nerve.  The  infra-orbital,  the  largest 
branch,  gives  off  a  superficial  and  a  deej)  set  of  l)ranches,  which  pass  transversely 
forward  over  the  masseter  and  beneath  the  zygomatic  muscles  to  supply  the 
zygomatic  muscles,  the  elevators  of  the  up[)er  lip,  the  muscles  of  the  nose,  and 
the  orbicularis  oris  muscle.  The  superficial  branches  communicate  with  the  nasal 
and  infra-trochlear  nerves  whicli  are  derived  from  the  ophthalmic  division  of  the 
trifacial  nerve.  The  deej)  branches  form  a  loop  with  the  buccal  branch  of  the 
cervico-facial  division,  and  pass  l^eneath  the  levator  lal)ii  superioris  muscle,  where 
they  unite  with  the  infra-orbital  branch  of  the  superior  maxillary  nerve,  forming 
the  infra-orbital  plexns. 

The  cervico-facial,  tlie  smaller  of  the  two  terminal  divisions  of  the  facial 
nerve,  is  joined  by  a  l)ranch  of  the  great  auricular  nerve  while  in  the  substance  of 
the  parotid  gland.  It  passes  ol)li(|uely  downward  toward  the  angle  of  the  lower 
jaw,  crosses  the  external  carotid  arterv  and  the  temi)oro-inaxillarv  vein,  and  divides 
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pass  forward  over  tlie  masseter  and  buccinator  muscles  below  Stenson's  duct,  to  the 
angle  of  the  mouth,  to  supply  the  buccinator  and  orbicularis  oris  muscles,  and 
communicate  with  the  infra-orbital  nerve,  the  infra-orbital  branches  of  the 
tem})oro-faeial  branch,  and  the  long  buccal  branch  of  the  inferior  maxillary  ner\T. 
The  buccal  branch  of  the  facial  nerve  and  the  long  buccal  branch  of  the  inferior 
maxillary  nerve  form  a  plexus  over  the  buccinator  muscle  and  the  facial  vein. 
The  Hiipra-maxillanj  branch  })asses  downward  and  forward  over  the  masseter  muscle 
and  the  facial  artery,  and  beneath  the  platysma  myoides  and  the  depressor  muscles 
of  the  lower  lip.  It  sui)i)]ies  the  muscles  of  the  lower  lip,  the  risorius,  and  the 
levator  menti,  and  communicates  with  the  buccal  branch  of  the  facial  and  the 
mental  branch  of  the  inferior  dental  ners^e.  The  infra-maxilhry  branch  emerges 
from  the  lower  border  of  the  j)arotid  gland  in  front  of  the  external  jugular  vehi 
and  passes  downward  and  forward  toward  the  sternum  beneath  the  platysma 
myoides  muscle,  wliich  it  su})j)lies.  It  communicates  with  the  great  auricular  and 
superficial  cervical  nerves — branches  of  the  cervical  plexus.  The  infra-maxillarj' 
branch  can  l)e  traced  when  dissecting  the  superficial  fascia  of  the  neck. 

The  pes  anserinus  (j)lexus  parotideus). — The  breaking  up  of  the  two  terminal 
divisions  of  the  facial  nerve  witliin  the  substance  of  the  parotid  gland  gives  rise 
to  a  plexus,  the  j)es  anserinus  (goose's  foot). 

Bell's  palsy. — Paralysis  of  llie  facial  nerve  is  known  as  Bell's  palsy,  and  may 
be  either  central  or  perii>lieral.  A  central  paralysis  is  due  to  involvement  of  the 
nucleus  of  tlie  nerve,  its  center  in  the  cortex  of  the  brain,  or  the  fibers  connecting 
these,  and  results  from  }>ressur(\  as  by  hemorrhage,  abscess,  or  tumor ;  it  may  also 
be  brought  about  by  degenerative  processes  in  the  brain.  A  jx^ripheral  paralysis 
is  due  to  afiection  of  tlie  trunk  of  tlie  nerve  within  the  cranial  cavitv  bv  tumors 
C)r  meningitis;  witliin  tlie  facial  or  Fallopian  canal,  by  middle  ear  disease  or  frac- 
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and  above  the  origin  of  the  chorda  tympani  nerve,  there  is  loss  of  the  sense  of 
taste  in  the  anterior  two-thirds  of  the  tongue  on  the  diseased  side^  and  through 
paralysis  of  the  stapedius  muscle  loud  sounds  are  distressing.  When  the  lesion  is 
central  or  in  the  brain,  the  brow  and  eyelid  are  not  affected — i.  e.,  the  frontalis, 
corrugator  supercilii,  and  orbicularis  palpebrarum  muscles  are  not  involved.  This 
is  probably  due  to  escape  of  the  fibers  which  arise  from  the  nucleus  of  the  opposite 
side. 

SpasmSy  both  tonic  and  clonic,  of  the  muscles  supplied  by  the  facial  nerv^e 
may  occur.  Persistent  spasm  of  these  muscles  is  relieved  by  stretching  the  facial 
nerve. 

Operative  exposure  of  the  facial  nerve. — The  facial  nerve  is  exposed  by 
carrying  a  vertical  incision  from  in  front  of  the  mastoid  process  and  behind  the 
lobule  of  the  ear  downward  toward  the  angle  of  the  lower  jaw,  laying  bare  first 
the  posterior  border  of  the  parotid  gland,  which  is  displaced  forward,  and  then 
the  anterior  border  of  the  sterno-mastoid  muscle  at  its  insertion.  Tlie  parotid 
gland  shouM  be  separated  from  the  mastoid  process  to  the  depth  of  about  one 
centimeter,  when  the  nerve  may  be  seen.  The  exact  location  of  the  nerve  in  the 
wound  can  be  ascertained  by  the  use  of  the  faradic  batter}\ 

The  trifacial  nerve. — The  branches  of  the  trifacial  or  fifth  nerve  which 
make  their  exit  upon  the  face  are  the  supra-orbital  and  the  supratrochlear  (pre- 
viously described),  the  lacrymal,  the  infra-orbital,  the  malar,  the  anterior  branch 
of  the  nasal,  and  the  mental  nerve. 

The  lacrymal  nerve,  the  smallest  of  the  ophthalmic  branches,  supplies  the 
lacrymal  gland,  and  frequently  communicates  with  the  temporal  l)ranch  of  the 
temporo-malar  nerve  in  the  orbit ;  it  sends  a  small  filament — the  palpebral — to 
the  skin  and  conjunctiva  around  the  outer  canthus  of  the  eye. 

The  infra-orbital  nerve,  the  terminal  branch  of  the  superior  maxillary 
division  of  the  tri fecial  nerve,  emerges  from  the  infra-orbital  foramen  in  company 
with  the  infra-orl)ital  artery,  under  cover  of  the  levator  labii  superioris  muscle. 
It  immediately  divides  into  palpebral,  nasal,  and  labial  branches.  The  palpebral 
branches^  the  smallest,  pass  upward  beneath  the  orbicularis  palpebrannn  muscle, 
supply  the  lower  eyelid,  and  communicate  with  the  f^icial  and  the  malar  branch  of 
the  orbital  or  temporo-malar  nerve.  The  iiasal  branches,  three  or  four  in  number, 
pass  inward  under  the  levator  labii  superioris  ahe(|ue  nasi  muscle  to  sui)ply  the 
side  of  the  nose,  and  communicate  with  the  external  (naso-labial)  branch  of  the 
na.sal  nerve.     The  labial  braacbcffy  usually  four,  are  larger  than   the  palpebral  or 
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The  infra-orbital  artery,  a  branch  of  the  internal  maxillary,  accompanies  the 
infra-orbital  nerve  through  the  infra-orbital  foramen,  and  divides  into  branches 
which  are  distributed  like  those  of  the  nerv^e.  It  anastomoses  with  the  transverse 
facial,  facial,  and  ophthalmic  arteries. 

The  infra-orbital  vein  communicates  with  the  facial  vein  in  front,  and 
empties  into  the  pterj^goid  plexus  of  veins. 

The  malar  division  of  the  orbital  or  t^mporo-malar  branch  of  the  suj^rior 
maxillary  nerve  makes  its  exit  through  a  foramen  in  the  malar  bone,  pierces  the 
orbicularis  palpebrarum  muscle,  and  supplies  the  skin  of  the  cheek  covering  the 
malar  l)one.  It  communicates  with  the  facial  and  the  palpebral  branches  of  the 
infra-orbital  nt^^ve. 

Tlio  external  or  terminal  branch  of  the  nasal  nerve,  also  known  as  the 
naso-hibial,  omorges  between  tlie  nasal  bone  and  the  lateral  cartilages  of  the  nose, 
supplying  the  tip  of  the  nose  as  it  descends  beneath  the  compressor  narium  muscle. 
It  coninuinicaios  witli  tlie  infra-orbital  brandies  of  the  facial  and  trifacial  nerves. 

The  mental  nerve,  tlie  continuation  of  the  inferior  dental,  emerges  from  the 
mental  foramen  in  c()nii)aiiv  with  the  mental  arterv.  It  divides  beneath  the  de- 
pressor  anguli  oris  muscle  into  three  branches,  the  smallest  of  which  descends  to 
supj)ly  the  chin,  while  the  other  two  ascend  to  supply  the  lower  lip.  It  inosculates 
with  the  supra-maxillary  branch  of  thefiicial  nerve. 

The  mental  artery,  the  terminal  portion  of  the  inferior  dental,  supplies  the 
chin  and  anastomoses  with  the  submental,  inferior  labial,  and  inferior  coronan' 
arteries. 

PTERVGO-MAXILLARY  REGION. 

The  ptervf!:o-maxilltirv  region  is  the  space  included  between  the  ramus  of  the 
lower  jaw,  (^xtcrnMlly  :  the  lateral  wall  of  the  pharynx  and  the  pterygoid  pr<x\'ss 
of  tlir  sphenoid  hoiie,  internally  :  the  zygomatic  surface  of  the  superior  maxilla, 
anteriorly  ;  and  the  lower  surface  ()f  the  greater  wing  of  the  sphenoid  and  the 
adjacent  1einj)oral  hone,  above.  The  ])osterior  limit  of  the  space  is  rej^resentiMj 
by  a   plane  i»assiiig  directly  inward  from   the   posterior  border  of  the  ramus  of 
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removed  in  the  following  manner :  With  Hey*s  saw  cut  downward  behind 
the  last  molar  tooth,  half  way  through  the  body  of  the  jaw,  then  backward 
to  near  the  angle.  Discard  the  saw  when  it  reaches  the  cancellous  tissue, 
and  use  the  chisel  to  avoid  division  of  the  inferior  dental  vessels  and  nerve. 
The  saw  should  now  be  directed  downward  from  the  sigmoid  notch,  just  in  front 
of  the  neck  of  the  jaw,  through  the  ramus  to  the  end  of  the  incision  in  the  body 
of  the  bone.  The  removal  of  this  portion  of  the  inferior  maxilla  is  tedious,  as  the 
internal  pterj'goid  muscle,  internal  lateral  ligament,  and  the  inferior  dental  vessels 
and  nerve  oppose  elevation  of  the  section  of  bone  thus  separated.  Remove  the 
posterior  inferior  corner  of  the  section  of  the  ramus  with  bone  forceps  as  far  as 
the  inferior  dental  canal,  which  contains  the  inferior  dental  vessels  and  nerv^e ; 
then  reflect  the  bone  with  the  lower  portion  of  the  temporal  muscle,  taking  care 
to  avoid  destroying  the  mylo-hyoid  artery  and  nerv^e  which  arise  from  the  inferior 
dental  arter}"  and  nen^e,  near  the  inferior  dental  foramen,  and  pass  downward  and 
forward  in  a  groove  on  the  internal  surface  of  the  ramus.  In  making  this 
dissection  it  is  advisable  to  use  the  back  of  the  point  of  the  scalpel,  as  the  vessels 
and  nerves  are  small,  of  delicate  structure,  and  are  easily  severed. 

The  contents  of  the  pterygo-maxillary  region  are  the  internal  and  external 
pterj'goid  muscles,  the  internal  maxillarj^  artery  with  some  of  its  branches  and 
their  companion  veins,  the  {)terygoid  plexus  of  veins,  the  inferior  maxillary  nerve, 
and  the  following  Vjranches  of  that  nerve :  The  anterior  and  i)osterior  deep 
temix)ral,  long  buccal,  masseteric,  internal  and  external  i)terygoid,  inferior  dental, 
auriculo-temporal,  and  lingual  nerves,  the  chorda  tympani  nerve,  a  portion  of  the 
parotid  gland,  tlie  internal  lateral  ligament  of  the  lower  jaw,  and  the  internal 
maxillary  lymphatic  glands. 

The  internal  maxillary  artery,  which  is  closely  related  to  the  nerves  of  this 
region,  passes  forward  either  over  or  behind  the  external  pterygoid  muscle. 

The  internal  lateral  ligament  is  a  thin,  fil)rous  ban<l  which  lies  beneath  the 
inferior  dental  vessels  and  nerve  ;  it  passes,  with  the  lingual  and  inferior  dental 
nerves,  through  the  triangular  interval  between  the  two  pterygoid  muscles  and  the 
incised  edge  of  the  jaw. 

The  external  pterygoid  muscle,  the  more  superficial  of  the  two  pteiygoids, 
arises  by  an  upper  head  from  tliat  ])<)rtion  of  tlie  greatc^r  wing  of  tlie  s]>henoid 
bone  situated  between  the  pterygoid  ridge  and  the  foramina  ovale  and  sj)inosum  ; 
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It  is  related,  externally,  with  the  ramus  of  the  inferior  maxilla,  the  temi^oral 
and  niasseter  muscles,  the  superficial  poilion  of  the  int<3rnal  pterj'goid  muscle,  the 
internal  maxillarj'  artery,  the  anterior  and  posterior  deep  temix)ral  arteries,  and 
the  buccal  artery  and  nerve.  Internally,  it  is  in  relation  with  the  deep  part  of  the 
internal  pterygoid  muscle,  the  middle  meningeal  artery,  and  the  inferior  maxillar}' 
nerve,  the  internal  lateral  ligament  of  the  lower  jaw,  the  lingual  and  inferior  dental 
nerves,  which  emerge  from  beneath  its  lower  border;  the  long  buccal  nen'e,  which 
runs  between  its  two  heads ;  the  chorda  tympani  nerve,  and  the  anterior  and 
posterior  dee})  temporal  and  masseteric  nerves,  which  pass  out  from  beneatli  the 
upper  border  of  the  muscle. 

Blood  SurrLV. — From  the  external  pterygoid  branches  of  the  internal  maxil- 
lary artery. 

Nkrve  SrrpLY. — From  the  inferior  maxillary  ner\'e. 

Action. — The  external  j^terygoid  muscles  acting  together  pull  the  lower  jaw 
forward  ;  alternately,  they  move  it  forward  and  laterally ;  and,  singly,  forward  and 
to  the  op])Osite  side.     They  are  muscles  of  trituration. 

The  internal  pterygoid  muscle  (the  internal  masseter)  arises  by  two  heads,  a 
suj)erlicial  and  a  dee]).  The  superficial,  the  smaller,  arises  from  the  lower  and 
back  ]>art  of  thu  tuberosity  of  the  ui)per  jaw,  and  the  outer  side  of  the  tuberosity  of 
the  palate  bone.  The  dee})  lies  behind  the  lower  head  of  the  external  pterj'goid 
and  arises  from  the  internal  surface  of  the  external  j)tervgoid  plate,  and  from  the 
grooved  portion  of  the  tuberosity  of  the  palate  bone  situated  in  the  pterygoid  fossa. 
These  two  heads  unite  at  the  lower  margin  of  the  external  j)terygoid  muscle,  and 
thence  extend  downward,  backward,  and  outward  for  insertion  into  the  rough  inner 
surface  of  the  ])osterior  i)ortion  of  the  ramus  of  the  lower  jaw  included  between 
the  angle  and  the  infi*rior  dental  foramen. 

It  is  related,  externally,  with  the  ramus  of  the  lower  jaw,  the  extenial 
pterygoid  muscle,  the  internal  lateral  ligament  of  the  lower  jaw,  the  lingual  or 
gustatory  nerve,  and  inferior  dental  and  mylo-hyoid  vessels  and  ner\'es ;  internally, 
with  the  tensor  palati,  stylo-glossus,  stylo-hyoid,  posterior  belly  of  the  digastric, 
and  the  su|)eri<>r  constrictor  musele  of  the  pharynx. 

iJLooi)  Srrri.v. — From  th(^  mylo-hyoid  and  internal  pterj'goid  branches  of  the 
internal  maxillarv  artery. 

Nkiivi:  SrppLV. — I'^rom  the  internal  i)terygoid  branch  of  the  inferior  maxillar}' 
nerve. 

A(  TioN. — I)oth  internal  pterygoid  nmscles  acting  together  draw  the  lower  jaw 
upwjird  and  forward  :  and,  singly,  n|»ward  an<l  to  the  opposite  side. 

Till  internal  maxillary  artery,  the  larger  of  the  two  terminal  branches  of 
tin-  extei'nal  carntid.  ari>e<  in  the  parotid  gland,  o])posite  to  or  slightly  lower  than 
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the  neck  of  the  lower  jaw.  The  arter}'  is  divided  into  three  portions  :  maxillary, 
pterygoid,  and  spheno-maxillar}\  The  first  or  maxillary  portion  passes  forward 
between  the  internal  lateral  ligament  and  the  neck  of  the  lower  jaw,  and  reaches 
the  lower  margin  of  the  external  pterygoid  muscle.  The  second  or  pterygoid  portion 
extends  obliquely  upward  and  forward  upon  the  outer  surface  of  the  external 
pterj^goid  muscle,  and  is  hidden  by' the  insertion  of  the  temporal  muscle.  The 
third  or  spheno-muxillary  portion  lies  in  the  spheno-maxillary  fossa.  In  some 
instances  the  second  or  pterygoid  portion  runs  entirely  beneath  the  external 
pter}'goid  muscle,  but,  by  passing  between  the  two  heads  of  that  muscle, 
appears  upon  the  outer  surface  of  the  muscle  just  before  entering  the  spheno- 
maxillar}'  fossa. 

The  branches  of  the  first  or  maxillary  portion  of  the  internal  maxillary  artery 
are :  The  deep  auricular,  tympanic,  middle  meningeal,  small  meningeal,  and 
inferior  dental  arteries. 

The  deep  auricular  artery  pierces  the  wall  of  the  external  auditory  canal  to 
supply  the  tympanic  membrane. 

The  tympanic  artery  passes  behind  the  temporo-maxillary  joint  through  the 
Glaserian  fissure  to  supply  the  tympanum. 

The  middle  meningeal  artery  mns  upward  between  the  two  roots  of  the 
auriculo-temporal  nerve  to  the  foramen  s{)inosum,  through  which  it  enters  the 
cranial  cavity  to  supply  the  cnniium  and  dura  mater. 

The  small  meningeal  artery  ascends  to  the  foramen  ovale,  through  which,  after 
supplying  a  twig  to  the  nasal  fossa  and  soft  palate,  it  enters  the  cranial  cavity. 

The  inferior  dodal  artery,  Avith  its  vena'  comites,  accompanies  the  inferior 
dental  nerve  and  passes  downward,  upon  the  internal  pterygoid  muscle  and  the 
internal  lateral  ligameht,  entering  the  inferior  dental  foramen  together  with  the 
inferior  dental  nerve.  The  artery  then  occupies  the  inferior  dental  canal,  dis- 
tributing branches  to  the  teeth  ;  it  supplies  an  incisive  branch,  and  emerges, 
on  the  face,  from  the  mental  foramen;  it  is  then  called  the  mnital  artery;  the 
mental   artery  is   accom])anie(l  bv   th(^    mental   nerve,   and   is  distril)uted    to  the 

t.  I  • 

structures  of  the  chin  and  lower  lip.      Before  entering  the  inferior  dental  canal 
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The  pterygoid  arteries^  varying  in  number,  supply  the  external  and  internal 
pterygoid  muscles. 

The  masseteric  artery,  with  the  masseteric  ner^'e,  passes  outward  behind  the 
temporal  muscle  through  the  sigmoid  notch  of  the  lower  jaw  to  the  masseter 
muscle. 

The  buccal  artery  accompanies  the  long  buccal  nerve  in  its  forward  course 
between  the  ramus  of  the  lower  jaw  and  the  external  pterj'goid  to  the  buccinator 
muscle. 

The  branches  of  the  third  or  spheno-maxillary  portion  are  the  alveolar,  infra- 
orbital, posterior  or  descending  palatine.  Vidian,  pterj^go-palatine,  and  naso- 
palatine or  spheno-palatine  arteries. 

The  alveolar  (posterior  siq)erior  dental  or  posterior  dental)  artery  gives  off 
branches  to  the  gums  and  the  buccinator  muscle,  enters  the  superior  maxilla  at 
its  zygomatic  surface,  and  sui)plies  the  molar  and  bicuspid  teeth  and  the  mucous 
lining  of  the  maxillary  sinus  or  antrum  of  Ilighmore. 

The  infra-orbital  artery  immediately  enters  the  infra-orbital  groove  and  canal, 
accompanied  by  the  superior  maxillary  division  of  the  fifth  pair  of  cranial  nen'es, 
and  eventually  emerges  upon  the  face  in  company  with  the  infra-orbital  ner\'e  at 
the  infra-orbital  foramen.  It  sui>[)lies  branches  to  the  orbit,  and  gives  off  an 
anterior  superior  dental  branch,  wliich  runs  downward  in  the  anterior  wall  of  the 
maxillary  sinus  and  supplies  the  incisor  and  bicusj)id  teeth  and  the  mucous 
memV>rane  of  tlie  maxillarv  sinus. 

The  poHfrrior  <>/•  deficendinfj  palatine  artery  accompanies  the  posterior  palatine 
Ijranclu's  of  Meckel's  or  the  sj>lieno-i)alatine  ganglion  of  the  fifth  j)air  of  cranial 
nerves,  throngli  tlu»  posterior  palatine  canal,  then  emerges  from  the  iX)sterior 
palatine  foranun,  and  i>assrs  forward  in  a  groove  situated  near  the  alveolar  j>r(.)cess 
along  the  under  suriace  <>t*  the  hard  juilate  ;  it  next  enters  the  foramen  of  Stenson, 
a  subdivision  <>f  tlu'  antrrior  i>alatine  foramen,  and  anastomost^s  Avith  the  naso- 
palatine artery.  It  is  distributed  to  the  hard  and  soft  palate,  palatine  glands,  and 
gums. 

The  Vidinn  artcru  runs  backward  with  the  Vidian  neiTe  through  the  Vidian 
canal  to  supply  the  u[>[)rrin()st  i)art  of  the  pharynx,  the  Eustachian  tube,  and  the 
tympanum. 

The  jfff ri/f/n-palnfiiir  arfa'}/,  which  is  very  small,  passes  backward  with  the 
])haiyn.ireal  nerve  tlii'oULrh  tlie  ])1eiyL^o-palatine  canal  to  supj)ly  the  upjx^r  pharj'nx, 
the  >phen<>id  (M'Hs,  and  the  luistarhian  tube. 

The  ii(fsn-j„ilnfnn  or  sjtju  /,n-jni hff i in\  the  terminal  artery,  nuis  inward  through 
the  nas()-[>alatin<'  nr  spliriio-pnlatiiie  foramen  into  the  superior  meatus  of  the  nose. 
It  i'To^H's  the  I'Mof  uf  t]ii<  ]iuatn<  between  the  mucous  membrane  and  the  bone  to 
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reach  the  septum  of  the  nose,  runs  downward  and  forward  in  a  groove  on  the 
vomer,  to  anastomose  with  the  posterior  palatine  artery.  Two  or  three  external 
branches  are  distributed  to  the  mucous  lining  of  the  lateral  nasal  walls,  the  antiiim 
of  Highmore  and  the  ethmoid  and  sphenoid  cells. 

The  veins  of « the  pterygo-maxillary  region  accompany  the  branches  of  the 
internal  maxillarj'^  arterj^  and  converge  toward  the  external  pterygoid  muscle, 
around  which  they  form  a  dense  plexus — the  pterygoid  plexus.  This  is  drained 
from  its  posterior  part  by  a  short  venous  trunk,  called  the  internal  maxillary  vein, 
which  accompanies  the  first  (maxillary)  portion  of  the  internal  maxillarj^  arterj'' 
into  the  substance  of  the  parotid  gland.  The  internal  maxillary  vein  joins  the 
temporal  vein  to  form  the  temporo-maxillaiy  vein.  Tlie  pterygoid  plexus  sends 
a  branch  (anterior  maxillary  or  deep  facial  vein)  from  its  anterior  part  over  the 
buccinator  muscle  to  the  facial  vein.  It  also  communicates  with  the  cavernous 
sinus  by  means  of  a  small  emissary  vein  which  passes  through  the  foramen 
Vesalii  in  the  sphenoid  bone. 

The  lymphatics  of  this  region  accompany  the  blood-vessels,  and  are  derived 
from  the  regions  which  those  vessels  supply  and  drain.  They  empty  into  the  deep 
cervical  glands. 

The  nerves  of  the  pterygo-maxillary  region  are  the  inferior  maxillary  division 
of  the  fifth  nerve  and  some  of  its  branches  and  the  chorda  tympani  nerve. 

The  inferior  maxillary  nerve  leaves  the  cranial  cavity  through  the  foramen  ovale. 
It  emerges  from  the  skull  as  a  thick  tmnk,  which  lies  external  to  the  Eustachian 
tube  and  beneath  the  external  pterygoid  muscle.  It  differs  from  the  other  tAvo 
divisions  of  the  fifth  nerve — the  ophthalmic  and  the  superior  maxillary — in  being 
com{.>osed  of  both  motor  and  sensory  fibers.  After  leaving  the  skull  it  divides  into 
two  portions,  an  anterior  and  a  posterior.  From  the  anterior  iwrtion,  chiefly  motor, 
are  derived  the  anterior  and  posterior  deep  temporal  nerves,  the  masseteric  nerve, 
branches  to  the  pterygoid  muscles,  and  the  long  buccal  nerve.  The  posterior  divi- 
siouy  chiefly  sensory,  divides  into  three  large  branches :  the  auriculo-temj)oral,  the 
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larj'  nerve  before  it  divides ;  it  gives  off  a  branch  to  the  otic  ganglion,  and  enters 
the  deep  surface  of  the  muscle.     The  branch  to  the  external  pterygoid  muscle  is, 

usualh',  a  twig  of  the  long  buccal  nerve,  and  divides  into  two  branches,  which 
enter  the  deep  surface  of  the  muscle. 

The  long  buccal,  a  sensory  nerve,  is  derived  from  the  anterior  portion  of  the 
inferior  maxillarv  division  of  the  fifth  nerve.  It  runs  between  the  two  heads  of 
the  external  pterygoid  muscle,  and  passes  downward  and  forward  beneath  the 
temporal  muscle  and  the  anterior  edge  of  the  masj^ter  to  the  buccinator  muscle, 
upon  the  outer  side  of  which  it  communicates  with  the  facial  nerve  and  forms  a 
plexus  from  which  filaments  j>ass  to  the  adjacent  mucous  membrane  and  skin  of 
the  cheek.  It  contains  all  of  the  sensorv  fibers  of  the  anterior  division  of  the 
inferior  maxillary  neiTe,  and  a  few  fibers  from  the  motor  root  of  the  fifth  nerv^e. 
The  motor  fillers  run  to  the  external  pterygoid  and  temporal  muscles. 

The  auriculo- temporal  nerve  arises  by  two  roots,  between  Avhicli  passes  the 
middle  meningeal  artery.  It  runs  backward  and  outward  beneath  the  external 
pterygoid  nniscle,  between  the  internal  lateral  ligament  and  the  temporo-maxillar}' 
joint,  curves  outward  around  the  neck  of  the  condyle  of  the  lower  jaw,  and  pierces 
the  upper  ])art  of  th(^  parotid  gland.  It  next  ascends  over  the  root  of  the  zygoma, 
in  fnMit  of  the  external  auditory  meatus  and  beneath  the  temporal  artery.  In  its 
course  it  receives  comnumicating  twigs  from  the  otic  ganglion,  and  supplit*s 
l)ranclies  to  the  external  auditory  meatus,  the  parotid  gland,  and  the  temporo- 
maxillary  articulation.  From  the  parotid  gland  it  sends  a  communicating  branch 
to  the  temi)oro-facial  division  of  the  facial  nerve.  It  divides  near  the  level  of  the 
tragus  into  the  anterior  auricular  and  su])erficial  temporal  branches.  The  anterior 
auricular  su[)plii\s  the  up])er  |>art  of  the  jnnna.  The  superficial  temporal  lies  on 
the  outer  side  of  the  su])erficial  temporal  V(\ssels,  divides,  and  accompanies  the 
anterior  and  posterior  temporal  arteries. 

The  lingual  (gustatory)  nerve  emerges  from  beneath  the  lower  edge  of  the 
external  pterygoid  muscle,  whence  it  desciMids  internal  to  the  inferior  dental  ner\'e 
between  the  lower  jaw  and  the  internal  ])tcrygoi(l  muscle;  thence  it  runs  beneath 
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ganglion,  mucous  membrane  of  the  mouth,  gums,  sublingual  gland,  and  lingual 
branches  to  the  papillae  on  the  sides  and  tip  of  the  tongue.  As  the  lingual 
nerve  supplies  the  tongue  with  common  sensation,  the  pain  due  to  neuralgia  or 
4  cancer  of  the  tongue  may  be  relieved  by  division  of  this  nerve.  The  incision 
should  be  made  through  the  mucous  membrane  of  the  floor  of  the  mouth  opposite 
the  second  molar  tooth  of  the  lower  jaw  and  close  to  the  gum,  where  the  nerve  lies 
immediatelv  beneath  the  mucous  membrane. 

The  inferior  dental  nerve,  the  largest  branch  of  the  inferior  maxillarj", 
emerges  from  beneath  the  lower  head  of  the  external  pterygoid  muscle  and  de- 
scends between  the  internal  lateral  ligament  and  the  ramus  of  the  lower  jaw  to 
enter  the  inferior  dental  canal.  At  its  origin  it  lies  internal  to  the  inferior  dental 
arter}%  which  it  crosses  at  the  inferior  dental  foramen  ;  the  artery  is,  therefore, 
nearer  tlie  teeth  than  the  nerve.  It  is  a  sensory  motor  nerve,  lying  external  to  the 
lingual  nerve  and  more  superficial,  the  motor  filaments  being  given  off  as  the 
mylo-hyoid  nerve  just  previous  to  its  entrance  into  the  inferior  dental  canal. 

The  mylo-hyoid  nerve  is  accompanied  by  the  mylo-hyoid  artery,  pierces  the 
internal  lateral  ligament  of  the  loAvcr  jaw,  and  descends  to  the  mylo-hyoid  groove 
uj)on  the  inner  surface  of  the  lower  jaw.  It  then  runs  over  the  superficial  surface 
of  the  mylo-hyoid  nmscle,  supplying  it  and  the  anterior  belly  of  the  digastric 
muscle.  In  the  inferior  dental  canal  the  inferior  delital  nerve  supplies  branches  to 
the  molar  and  bicuspid  teeth  and  to  the  gums,  and  divides  into  an  incisive  and  a 
mental  branch  opposite  the  mental  foramen. 

The  incisive  branch  passes  forward  and  inwar<l  in  the  inferior  dental  canal 
to  supply  the  canine  and  incisor  teeth  and  the  adjacent  region  of  the  gum. 

The  mental  branch  emerges  u])on  the  face  at  the  mental  foramen,  and  after 
communicating  with  the  supra-maxillary  l>ranch  of  the  facial  nerve  divides  into 
several  branches.  These  supply  the  mucous  membrane  of  the  lower  lip  and  the 
fascia  and  skin  of  the  lip  and  chin. 

The  chorda  tympani  nerve  arises  from  the  fticial  in  the  aqueductus  Fallopii, 
almost  one-fourth  of  an  inch  above  the  stvlo-mastoid  foramen.  It  nins  in.  the 
iter  chordfe  posterius  to  the  middle  ear,  where  it  j)asses  between  the  handle  of  the 
malleus  and  the  fibrous  laver  of  the  nienibrana   tvmnani  externallv,   and    the 
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meningeal  artery,  and  may  be  found  by  tracing  any  of  the  larger  branches  of 
the  nerve  until  the  root  of  the  parent  stem,  near  the  foramen  ovale,  is  reache<l. 
Its  sympathetic  root  is  derived  from  the  plexus  on  the  middle  meningeal  arter}' ; 
its  sensory  root  from  the  inferior  maxillary  through  the  internal  pterygoid  nen'e; 
its  motor  root  from  the  small  superficial  petrosal  nerve,  which  communicates 
with  the  tympanic  branch  of  the  glosso-pharj'ngeal  nerv^e.  It  communicates 
with  the  auriculo-temporal  and  chorda  tympani  nerv^es.  Motor  fibers  of  the 
inferior  maxillary  nerve  pass  through  it  to  the  tensor  palati  and  tensor  tympani 
muscles. 

Dissection. — To  study  the  first  portion  of  the  internal  maxillarj'  arterj'  and 
its  branches,  the  trunk  of  tlie  inferior  maxillary  nerve,  the  origins  of  its  branches, 
and  the  otic  ganglion,  it  is  necessary  to  remove  the  external  pterj'goid  muscle, 
the  condyle  of  the  jaw,  and  the  remainder  of  the  ramus  as  far  as  the  transverse 
incision  in  the  ramus. 

Fracture  of  the  base  of  the  skull  may  cause  serious  hemorrhage  into  the 
pterygo-maxillary  region,  because  of  ru])ture  of  the  meningeal  vessels.  Lacerations 
of  tlie  deep  temjMjral  vessels  due  to  cranial  fracture  would  result  in  the  effusion  of 
blood  into  this  space,  its  escape  above  the  zygoma  being  rendered  imi)OSsible 
because  of  the  attacliments  of  the  tem{)oral  fascia.  Under  these  conditions  pain  on 
j)ressure  made  below  the  zygoma  and  behind  the  malar  bone  would  be  a  rational 
sym[)tom.  Sucli  effusion  might  give  rise  to  secondarv^  irritation  of  the  ner\'es 
in  this  space.  Tlius,  irritation  of  the  chorda  tympani  nerv'e  would  cause  Sidi- 
vation  ;  of  the  lingual,  disturl>ances  of  sensation  and  taste  at  the  end  of  the 
tongue  ;  of  the  inferior  dental,  toothache ;  of  the  motor  branches,  tonic  or  clonic 
spasms  of  the  muscles  of  mastication  ;  of  the  mvlo-hvoid  and  anterior  bellv  of  the 
digastric  muscles,  more  or  les.s  c()m])lete  fixation  of  the  jaw. 

Tumors  and  abscess  would  have  similar  effects,  but  Avould  varj^  in  degree  in 
accordance  with  tlie  exact  location  and  rai>i(lity  of  growth.  Owing  to  the  presence 
of  im])ortaiit  stnictures  in  this  si)ace,  it  is  well  to  practise  Hilton's  method  of 
opening  a  deep  abscess  in  this  region;  this  is  done  as  follows:  Through  an 
incision  in  the  skin  push  a  grooved  director  into  the  abscess;  then  insert  a  pair 
of  forceps  along  the  director,  and  withdraw  them  with  the  blades  suflSciently 
se])arated  to  make  an  o])ening  large  enough  to  insure  good  drainage.  It  is  im- 
jK)ssil>le  to  do  serious  damage  by  this  procedure. 

DissKCTJoN. — Tlie  ptervgo-maxillarv  n\c:ion  should  now  be  thoroughly 
cleaned,  in  order  to  study  the  spheno-maxillary  fissure,  the  pterygo-maxillary 
fissure,  and  tlie  spheno-niaxillaiy  fossa. 

It  will  be  remembered  tliat  the  zygomatic  fossa  was  mentioned  in  connection 
witli  the  c(»ntents  of  the  ptei'VLio-inaxillary  region  ;  its  contents  have  been  dissected. 
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They  consist  of  the  lower  part  of  the  temporal  muscle,  the  internal  and  external 
pterygoid  muscles,  the  internal  maxillary  arterj%  the  inferior  maxillary  nerve, 
branches  of  the  artery  and  nerve,  and  the  chorda  tympani  nerve. 

The  zygomatic  fossa  practically  corresponds  to  the  upper  portion  of  the 
pteiygo-maxillary  region.  It  is  bounded  above  by  the  under  surface  of  the  great 
wing  of  the  sphenoid  and  adjacent  portion  of  the  temporal  bone ;  in  front,  by  the 
zygomatic  surface  of  the  superior  maxilla  ;  behind,  by  the  posterior  border  of  the 
pterygoid  process  of  the  sphenoid  bono  and  the  eminentia  articularis;- internally, 
by  the  external  pterygoid  plate  ;  and  externally,  by  the  pterygoid  ridge,  the  zygo- 
matic arch,  and  the  ramus  of  the  inferior  maxilla.  At  the  upper  and  inner  part  of 
the  zygomatic  fossa  two  fissures  Avill  be  observed,  one  horizontal,  the  other  vertical. 
The  horizontal  fissure  is  the  spheno-maxillary,  which  opens  into  the  outer  and  back 
part  of  the  orbit.  It  transmits  the  infra-orbital  artery  and  vein,  branches  from 
Meckel's  ganglion,  and  the  superior  maxillary  nerve  and  its  orbital  branch.  Its 
bony  witlls  are  formed,  above,  by  the  lower  border  of  the  orbital  surface  of  the  great 
wing  of  the  sphenoid  ;  below,  by  the  orbital  surface  of  the  superior  maxilla  and  a 
IX)rtion  of  the  palate  bone  ;  externally,  by  a  small  part  of  the  malar  bone.  It  joins 
the  pterygo-maxillary  fissure  at  a  right  angle.  The  vertical  fissure  is  the  pteiygo- 
maxillary,  which  is  formed  by  the  angle  between  the  superior  maxillaiy  bone  and 
the  pterygoid  process  of  the  sphenoid  bone.  It  transmits  the  internal  maxillary 
arterv. 

The  spheno-maxillary  fossa  lies  below  the  great  wing  of  the  sphenoid, 
external  to  the  vertical  i>ortion  of  the  {)alate  bone,  and  between  the  orbital  process 
of  the  palate  bone  and  the  zygomatic  surface  of  the  superior  maxilla,  in  front,  and 
the  pterygoid  process,  behind.  It  contains  the  terminal  portion  of  the  internal 
maxillary  arterv,  the  l)ranches  of  this  portion,  the  superior  maxillary  nerve,  and 
Meckel's  ganglion.  Three  foramina  are  found  in  the  posterior  wall :  the  foranun 
rotundiun^  which  transmits  the  superior  maxillary  division  of  the  fifth  nerve;  l)elow 
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become  tlie  infra-orbital  nerve.  Its  branches  are :  In  the  cranial  cavitv,  recurrent 
iwigs  to  the  dura  mater,  which  communicate  with  branches  of  the  inferior  maxillary 
nerve ;  in  the  spheno-maxillary  fossa,  orbital  or  temporo-nialar,  Hpheiio-paUitine^  and 
posfei'ior  siijyerior  dental  branches;  in  the  infra-orbital  (^nal,  middle  mqjerior  dnifal 
and  anterior  superior  dental  nerves;  and  upon  the  face,  the  tenninal  divisions  of  the 
infra-orbital  nerve,  the  palpebral,  nasal,  and  labial  branches.  In  the  spheno- 
maxillary fossa  Meckers  ganglion  is  associated  with  it. 

DisspX'Tiox. — Remove  the  outer  wall  of  the  orbit  and  that  portion  of  the 
greater  wing  of  the  si)henoid  bone  external  to  the  foramen  rotundum  by  sawing 
downward  from  the  incised  edge  of  the  skull  made  in  removing  the  brain.  The 
saw  should  pass  through  the  outer  part  of  the  sphenoid  fissure  and  external  to  the 
foramen  rotundum. 

The  orbital  or  temporo-malar  nerve  enters  the  orbit  through  the  spheno- 
maxillary fissure.  At  the  posterior  part  of  the  orbit  it  divides  into  a  temporal 
and  a  malar  branch.  The  temporal  branch  iiins  forward  in  the  periosteum,  Ij'ing 
in  a  groove  in  the  bone,  and  passes  through  a  foramen  in  the  malar  bone  (spheno- 
malar  foramen)  to  enter  the  temporal  fossa.  It  inns  upward  beneath  the  tem(X>ral 
muscle,  piercing  it  and  l)oth  lamelke  of  the  temix)ral  fascia  to  supply  the  skin  of 
the  tem{K:)ral  region  ;  it  pierces  the  superficial  layer  of  the  temix)ral  fascia  about 
an  inch  al)ove  the  zv<i:onia.  In  the  orbit  it  communicates  with  the  lacr\'mal 
nerve ;  and  in  the  temporal  region  with  the  temporal  branch  of  the  facial  nerve. 
The  malar  branch  (ninius  sul>cutaneus  mahe)  runs  forward  along  the  external  and 
inferior  portion  of  tlie  orbit,  passes  through  the  malar  foramen,  pierces  tlie  orV>icu- 
laris  paljx'braruni,  and  supi)lics  the  skin  of  the  cheek.  It  communicates  with 
the  malar  branch  of  the  facial  nerve  and  with  the  palpebral  branches  of  the  infra- 
orbital nerve. 

The  spheno-palatine  branches  are  two  twigs  which  descend  to  Meckel's 
ganglion  from  its  sensory  root. 

Thv  posterior  superior  dental  nerves  are,  usually,  two  in  number,  and  arise 
iVoni  the  superior  niaxillai'v  nerve  as  it  entei*s  the  infra-orbital  canal.  Tliey  |">ass 
downward  and  (.-ntir  the  foramina  in  the  zygomatic  surface  of  the  sui)erior  maxilla  ; 
tln'y  next  run  t'oiwanl  in  canals  in  the  outer  wall  of  the  antinm  of  Highinore 
ami  al>ov('  tlie  roots  ol'  the  molar  teeth  to  join  the  middle  sui>erior  dental  nerve. 
Tliry  <u])p]y  branches  to  the  puli>  of  tln'  in<>lar  teeth,  to  the  gums,  and  to  the  mucous 
incnil>i"auc  <»f  the  antnini  of  IliLiliniore. 

The  middle  superior  dental  nerve  is  given  off  at  the  posterior  part  of  the 
infra-orbital  canah  <m'  it  may  he  a  hi'an<-li  of  the  anterior  su])erior  dental  ner\'e.  It 
supplic-    tlie    l'iriis|»i«l    trrth   aiid   coiniiiunicates  with    the  anterior   superior  and 
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The  anterior  superior  dental  nerve  is  larger  than  the  other  two  superior 
dentnl  nerves,  and  arises  posterior  to  the  infra-orbital  foramen  ;  it  runs  downward 
in  the  anterior  wall  of  the  antrum  of  Highmore,  and  supplies  the  incisor  and 
canine  teeth,  and  also  a  branch  to  the  nasal  fossa.  The  anterior  and  middle 
superior  dental  ner\"es  may  be  seen  by  raising  the  superior  maxillary  nerve  from 
the  floor  of  the  infra-orbital  canal. 

The  infra-orbital  nerve  emerges  upon  the  face  at  the  infra-orbital  foramen, 
which  lies  beneath  the  levator  labii  superioris  muscle.  It  divides  here  into  palpe- 
bral, nasal,  and  labial  branches,  which,  with  the  infra-orbital  branch  of  the  facial 
nerve,  form  the  infra-orbital  plexus. 

The  palpebral  branches  pierce  the  origin  of  the  levator  labii  superioris  muscle 
and  supply  the  integument  and  conjunctiva  of  the  lower  eyelid. 

The  nasal  branches  pass  inward  under  the  levator  labii  superioris  ateque  nasi 
muscle  to  supply  the  skin  of  the  nose. 

The  labial  branches  are  the  largest  and  most  numerous.  They  run  downward 
beneath  the  levator  labii  superioris  muscle  to  supply  the  skin,  nmcous  membrane, 
and  other  tissues  of  the  upper  lip. 

Meckel's  or  the  spheno-palatine  ganglion  is  situated  in  the  spheno-maxillary 
fossa  below  the  superior  maxillary  nerve.  It  is  triangular  in  shape,  of  a  reddish- 
gray  color,  and  measures  about  one-fifth  of  an  inch  in  its  longest  diameter.  Its 
sensory  root  is  derived  from  the  superior  maxillary  through  the  spheno-i)alatine 
nerve,  most  of  the  fibers  of  which  do  not  enter  the  ganglion  but  pass  anterior  to  it. 
Its  motor  root  is  derived  from  the  facial  through  the  great  superficial  petrosal 
nerve,  which  assists  the  great  deep  petrosal  in  forming  the  Vidian  nerve.  Its 
sympathetic  root,  the  great  deep  petrosal  nerve,  just  mentioned,  is  derived  from  the 
carotid  plexus.  The  motor  and  sympathetic  roots  enter  the  spheno-maxillary 
fossa  as  the  Mdian  nerv^e.  Its  branches  are  classified  as  ascending,  descending, 
internal,  and  posterior. 

The  ascending  or  orbital  branches  pass  tlirough  the  spheno-maxillary  fissure, 
and  pierce  the  inner  wall  of  the  orbit  to  supply  the  mucous  membrane  of  the 
sphenoid  sinus  and  j)Osterior  ethmoid  cells. 

The  descending  or  palatine  branches  are  derived  mainly  from  the  si)heno- 
palatine  branches  of  the  suj)erior  maxillary  nerve.     They  are  divided  into  anterior. 
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rior  palatine  canal  it  gives  off  two  branches  (inferior  nasal  nerves),  which  pierce 
the  vertical  plate  of  the  palate  bone  to  supply  "the  mucous  membrane  of  the  back 
part  of  the  middle  and  inferior  meatuses  and  the  inferior  turbinated  bone. 

The  external  or  middU  palatine  nerve,  when  present,  is  small ;  it  descends  in 
the  external  palatine  canal  to  supply  the  tonsil  and  adjacent  mucous  membrane. 

The  posterior  or  small  palatine  nerve  descends  in  the  accessory  palatine  canal 
to  supply  the  tonsil,  adjacent  mucous  membrane,  levator  palati,  and  azygos  uvula 
muscles.  With  the  external  palatine  nerve  it  joins  a  branch  from  the  glosso- 
pharjnigeal  nerve  to  form  the  circulus  tonsillaris,  a  plexus  around  the  tonsil. 

The  internal  or  nasal  branches  are  derived  partly  from  the  spheno-palatine 
ganglion  and  partly  from  the  spheno-palatine  nerve.  They  are  divided  into  septal 
and  superior  nasal  branches. 

The  septal  branches  pass  through  the  spheno-palatine  foramen  with  the  naso- 
palatine arterj',  and  cross  the  roof  of  the  nasal  fossa  beneath  the  mucous  mem- 
brane and  below  the  opening  of  the  sphenoid  sinus  to  reach  the  septum,  where  the 
smaller  branches  terminate. 

The  naso'palatine  nerve  (nerve  of  Cotunnius),  the  largest  of  these  branches, 
runs  downward  and  forward  on  the  septum  of  the  nose,  between  the  periosteum 
and  the  mucous  membrane,  to  the  anterior  palatine  canal,  where  it  passes  through 
one  of  the  foramina  of  Scarpa  (subdivisions  of  the  anterior  palatine  foramen)  to 
supply  the  mucous  membrane  of  the  anterior  portion  of  the  hard  palate  and  to 
join  the  terminal  i)ortion  of  the  anterior  palatine  ner\'e. 

The  superior  nasal  nerves  are  several  twigs  which  pass  through  the  spheno- 
palatine foramen  to  supply  the  mucous  membrane  of  the  posterior  part  of  the 
middle  and  sui)erior  turbinated  bones,  and  of  the  posterior  ethmoid  cells  and 
antrum  of  Ilighmore. 

The  posterior  branch  is  the  pharyngeal  ner\''e. 

The  pharyngeal  or  pterygo-palatine  nerve  runs  backward  through  the 
ptery go-palatine  canal  in  comi)any  with  the  pterygo-palatine  artery ;  it  supplies 
the  upper  portion  of  the  pharynx  and  the  Eustachian  tube. 

The  Vidian  nerve  has  been  considered  a  posterior  branch  of  the  spheno- 
palatine ganglion,  but  it  is  really  tlie  nerv^e  which  is  formed  by  the  junction  of  its 
motor  and  synipatlietic  roots.  It  will  be  seen  emerging  from  the  Vidian  canal  at 
the  root  of  the  i)tervgoid  process. 

The  superior  maxillary  nerve  and  its  many  communications  are  especially 
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area  of  distribution  of  the  nerve,  and  abscess  or  tumors  of  the  antrum  of  Highmore, 
of  the  pterygo-maxillary  region,  or  of  the  spheno-maxillary  fossa.  The  infra-orbital 
foramen  is  on  a  line  drawn  from  the  supra-orbital  notch  to  a  point  between  the 
bicuspid  teeth  of  the  upper  jaw.  It  corresponds  to  a  point  about  one-half  of  an 
inch  below  the  junction  of  the  inner  and  the  middle  one-third  of  the  infra-orbital 
margin.  The  infra-orbital  nerve  is  best  exposed  through  a  semilunar  incision  with 
its  convexity  directed  downward,  and  carried  a  short  distance  below  the  foramen. 
A  flap,  including  skin,  cellular  tissue,  and  the  orbicularis  palpebrarum  muscle,  is 
raised.  The  levator  labii  superioris  muscle,  which  covers  the  foramen,  is  now 
apparent,  and  must  be  displaced  laterally  or  divided,  when  both  the  infra-orbital 
plexus  and  nerve  will  readily  be  found,  surrounded  by  a  small  quantity  of  fatty 
tissue. 

In  some  cases  of  obstinate  neuralgia  of  the  peripheral  branches  of  the  trifacial 
nen^e  it  becomes  necessary  to  remove  a  portion  of  the  affected  nerve  in  order 
to  give  the  patient  relief.  The  infra-orbital  nerve  may  be  divided  at  its  exit  from 
the  infra-orbital  foramen  by  either  a  subcutaneous  or  a  conjunctival  section ;  in 
the  latter  method  the  tenotome  is  introduced  through  the  conjunctiva  and  carried 
over  the  infra-orbital  margin  ;  it  is  best  to  expose  the  infra-orbital  nerve  by 
turning  up  a  flap  from  the  face,  when  a  portion  of  the  nerve  can  be  removed. 
The  nerve  being  exposed  and  freed  at  its  point  of  exit,  a  slightly  curv^ed  or 
hooked  knife  can  be  entered  close  to  the  external  canthus  just  below  the  outer 
palpebral  ligament,  and  passed  backward  along  the  floor  of  the  orbit  toward 
the  apex,  and  along  the  anterior  border  of  the  spheno-maxillary  fissure,  which 
is  crossed  by  the  nerve  at  about  an  inch  behind  the  orbital  margin.  The 
knife  is  then  carefully  withdrawn,  and  the  nerve  divided  as  it  enters  the  infra- 
orbital canal.  Traction  is  then  made  upon  the  peripheral  end  of  the  nerve  to 
remove  it  from  the  infra-orbital  canal.  Should  the  knife  be  carried  too  far  and  the 
spheno-maxillary  fossa  be  entered,  serious  hemorrhage  would  result. 

The  objections  to  this  last  method  are,  first,  the  hemorrhage  which  results 
from  the  division  of  the  infra-orbital  vessels  inaccessible  for  ligature ;  second,  the 
uncertainty  of  accomplishing  the  division  of  the  nerve  ;  and  third,  in  many  of  these 
cases  the  posterior,  as  well  as  the  anterior,  dental  branches  are  involved  ;  if  this  be 
the  case,  removal  of  the  superior  maxillary  nerve  behind  Meckel's  ganglion  will  be 
required  in  order  to  insure  positive  relief 

The  best  method  for  removing  the  superior  maxillary  nerv^e  through  the  face 
from  behind  Meckel's  ganglion  is  the  following:  Expose  and  free  the  infra-orbital 
nerve  at  its  exit  from  the  infra-orbital  foramen  ;  then,  with  a  three-quarter-inch 
trephine,  remove  a  button  of  bone  from  the  anterior  wall  of  the  antrum  of  High- 
more  ;  this  button  should  include  the  outer  wall  of  the  infra-orbital  foramen,  and 
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the  infra-orbital  nerve  from  its  canal,  the  author  has,  by  simply  cleaning  out  the 
track  of  the  original  wound,  seen  relief  follow. 

In  trifacial  neuralgia  one,  two,  or  all  three  branches  of  the  trifacial  ner\'e 
may  be  involved.  The  ophthalmic  division  supplies  the  skin  above  the  palpebral 
fissure ;  the  superior  maxillary  division,  the  skin  between  the  palpebral  and  oral 
fissures,  including  the  temple ;  the  inferior  maxillary  division  supplies  the 
skin  below  the  oral  fissure  as  far  as  the  hyoid  bone.  The  superior  and  the 
inferior  maxillarj-  ner\'^es  also  Supply  the  teeth  through  their  branches,  while 
the  latter  supplies  the  anterior  two-thirds  of  the  tongue  through  its  lingual 
branch ;  the  motor  root  of  the  third  division  also  supi>lies  the  muscles  of 
mastication,  except  the  buccinator — i.  e.,  the  temporal,  masseter,  and  external 
and  internal  pterygoid  muscles.  Thus,  complete  paralysis  of  the  trifacial  nerve 
abolishes  sensation  upon  one  side  of  the  face  and  on  top  of  the  head,  from 
the  highest  point  of  the  vertex  above  to  the  hyoid  bone  below ;  laterally, 
to  and  including  the  front  of  the  ear  and  external  auditory  canal  and 
temple ;  mesially,  the  anterior  nares  and  the  sensibility  as  to  touch  and  tast<}  of 
the  anterior  two-thirds  of  the  tongue,  besides  completely  paralyzing  the  muscles 
of  mastication  on  the  affected  side,  with  the  exception  of  the  buccinator.  Because 
of  the  insensibility  of  the  conjunctiva  the  lids  do  not  properly  protect  this  mem- 
brane, and  it  becomes  congested  and  inflamed,  a  condition  which  often  occurs 
sj)ontaneously  through  implication  of  the  trophic  fibers  of  the  trifacial  nerve.  At 
the  same  time  anterior  rhinitis  mav  result  from  similar  causes,  or  mav  be  excited 
by  the  discharge  of  the  conjunctival  secretion  into  the  inferior  meatus  of  the  nose. 

Trifacial  neuralgia  may  be  accompanied  l)y  active  implication  of  the  trophic 
filaments,  so  that  there  is  not  only  conjunctivitis  and  rhinitis,  but  vesicles  may 
form  upon  the  lips  and  anterior  nares.  This  should  be  borne  in  mind,  as  these 
trophic  nerve  disturbances,  when  overlooked,  may  be  the  source  of  much  per- 
plexity to  the  physician. 

Paralysis  of  the  orbicularis  palpebrarum  muscle  also  leads  to  conjunctivitis, 
from  inabilitv  to  close  the  evelids ;  this  must  not  be  confounded  with  the  inflam- 
mation  of  i)erverted  function  of  the  trophic  nerves. 

The  trophic  filaments  are  derived  from  the  sympathetic  nerv^e ;  this  is  a 
general  rule  worth  remembering. 

The  entire  width  of  the  occiput,  as  high  up  as  the  vertex,  and  the  back  of  the 
pinna  are  supplii'd  by  the  occipitalis  major  nerve.  As  Hilton  pointed  out,  the 
pinna  may,  therefore,  often  be  used  to  differentiate  between  spinal  and  cerebral 
central  ners^e  disease  causing  neuralgia  ;   if  spinal,  the  back  of  the  pinna  is  aflected 
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nerv'e  because  of  the  abuiKlance  of  its  filaments  and  their  numerous  inosculations. 
The  physician  must,  therefore,  be  careful  not  to  be  misled  by  the  location  of  pain, 
for  an  earache  may  be  due  to  a  diseased  tooth,  as  was  the  case  in  a  patient  treated 
by  Hilton :  The  patient  had  consulted  several  leading  aurists  for  a  persistent 
earache  without  obtaining  relief  except  from  the  use  of  anodynes ;  the  ingenious 
Hilton  sagaciously  concluded  it  to  be  useless  to  treat  where  so  many  others  had 
failed,  and  looked  elsewhere  than  at  the  ear  for  the  cause  of  the  trouble.  This  he 
found  in  a  jagged  molar  tooth  wliich  was  continually  irritating  a  small  ner\'e 
filament  at  the  bottom  of  an  ulcer  upon  the  side  of  the  tongue  adjoining  the  tooth. 
He  advised  the  removal  of  the  tooth,  which  resulted  in  healing  of  the  ulcer  and 
in  cure  of  the  earache.  In  a  similar  manner  affections  of  any  filament  of  the 
trifacial  nerve  may  produce  pain  in  any  part  supplied  by  other  branches  of  the 
nerve. 

The  Lymphatic  Glands  of  the  Head  are  divided  into  a  superficial  and  a  deep 
set.  The  superficial  set  is  ci^nposcd  of  the  occipital,  posterior  auricular,  parotid, 
buccal,  and  submaxillary  lymphatic  glands. 

The  occipital  or  suboccipital  lymphatic  glands  are  situated  in  the  superficial 
fascia  along  the  superior  curved  line  of  the  occipital  bone  over  the  attachments  of 
the  trapezius  muscle  and  the  occipital  belly  of  the  occipito-frontalis  muscle.  These 
glands  receive  the  lymphatic  vess(»ls  from  the  posterior  portion  of  the  scalp  or  that 
area  sui)plie(l  l)y  the  occii)ital  artery,  and  may  l)e  involved  in  erj'sipelas  or  other 
septic  conditions  of  the  posterior  portion  of  the  scalp.  The  efferent  vessels  from 
these  glands  empty  into  the  superficial  lymi)hatic  glands  of  the  neck. 

The  posterior  auricular  or  mastoid  lymphatic  glands  are  situated  behind  the 
pinna,  (n^er  the  mastoid  i)rocess  and  the  insertion  of  the  sterno-mastoid  muscle. 
They  receive  the  lyni[)liatie  vessc^ls  from  the  posterior  auricular  region  and  the 
portion  of  the  seal])  al)ov(^  it.  Their  efferent  vessels  empty  into  the  sui)erficial 
lyni})liatic  ghuids  of  the  neck. 

The  parotid  lymphatic  glands  lie  upon  the  parotid  salivarj^  gland  in  front  of 
tlic  ]>inna,  below  tlu^  zyt2:oiiia,  and  a  few  are  found  in  the  substance  of  the  parotid 
snlivjnv  ^^land.  They  receive  tlie  lynii)hatic  vessels  from  the  temporal  region,  the 
portion  t)f  tlie  scalp  al>ov<'  it,  and  the  outer  j)ortion  of  the  eyelids  and  of  the  cheek. 
Their  ell'ei'ent  vessels  empty  into  tlie  su])erfieial  lymi>hatic  glands  of  the  neck  and 
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situated  below  the  border  of  the  lower  jaw,  most  of  them  lying  in  the  submaxillary 
triangle  in  relation  with  the  submaxillary  salivary  gland  ;  two  or  three  of  them 
(supra-hyoid  lymphatics)  lie  above  the  body  of  the  hyoid  bone,  between  the  ante- 
rior bellies  of  the  two  digastric  muscles.  The  submaxillary  lymphatic  glands 
receive  the  lymphatic  vessels  from  the  front  of  the  scalp,  inner  part  of  the 
eyelids,  anterior  portion  of  the  face,  floor  of  the  mouth,  anterior  portion  of  the 
tongue,  sublingual  and  submaxillary  salivary  glands,  and  some  of  the  efferent 
vessels  from  the  parotid  lymphatic  glands.  Their  efferent  vessels  empty  into  the 
superficial  and  deep  cervical  lymphatic  glands. 

The  deep  lymphatic  glands  of  the  head  are  the  internal  maxillary,  lingual, 
and  post-pharyngeal  lymphatic  glands. 

The  internal  maxillary  lymphatic  glands  are  situated  in  the  pterj'^go-maxil- 
lary  region  ;  some  are  in  relation  with  the  internal  maxillary  artery,  others  lie 
upon  the  posterior  portion  of  the  buccinator  muscle,  and  still  other  deep  glands  lie 
upon  the  side  of  the  phar}"nx.  They  receive  the  lymphatic  vessels  from  the  orbi- 
tal, nasal,  temporal,  and  zygomatic  fossa),  the  roof  of  the  mouth,  and  the  soft 
palate,  and  some  of  the  efferent  vessels  from  the  buccal  lymphatic  glands.  Their 
efferent  vessels  empty  into  the  deep  cenacal  lymphatic  glands  and  partly  into  the 
deep  parotid  lymi)hatie  glands. 

The  lingual  lymphatic  glands  lie  upon  the  hyo-glossus  and  genio-hyo-glossus 
muscles.  They  receive  the  lymphatic  vessels  from  the  upper  surface  and  posterior 
part  of  the  tongue.  Their  efferent  vessels  unite  with  the  upper  glands  of  the  deep 
cervical  chain. 

The  post-pharyngeal  lymphatic  gland  is  situated  below  the  base  of  the  skull, 
between  the  posterior  wall  of  the  pharynx  and  the  rectus  capitis  anticus  major 
muscle.  It  receives  the  lymphatic  vessels  from  the  upper  j)art  of  the  pharynx, 
part  of  the  nasiil  fossa,  and  the  upper  part  of  the  prevertebral  muscles. 

The  lymphatic  vessels  of  the  scalp,  which  drain  that  portion  behind  a  ver- 
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tlie  eyelids  and  outer  part  of  the  cheek  terminate  in  the  parotid  lymphatic  glands. 
The  deep  lymphatics  of  the  face — /.  e.,  those  of  the  orbit,  part  of  the  nasal  fossa,  tlie 
hard  and  soft  palates,  deeper  portion  of  the  cheek,  temporal  fossa,  and  pterj'go- 
maxillary  region — enter  the  internal  maxillary  lymphatic  glands. 

From  tlie  course  of  the  lymphatic  vessels  it  follows  that  in  septic  conditions, 
such  as  infected  wounds,  erj'sipelas,  and  abscess  of  the  posterior  portions  of  the 
scalp,  the  occipital  and  i)Osterior  auricular  glands  may  become  aflFected,  and  that  in 
the  same  condition  of  the  lateral  part  of  the  scalp  the  parotid  lympliatic  glands 
may  become  enlarged  or  inflamed,  and  septic  matter  from  the  frontal  region  of  the 
scalp  may  (eventually  reach  the  submaxillary  lymphatic  glands.  The  course  of 
the  lymphatic  ve^?se].s  usually  corresponds  to  that  of  the  veins. 

Metastasis  from  carcinomatous  growths  generally  follows  the  lymphatic 
vessels.  In  septic  conditions  or  carcinomata  of  the  anterior  ix)rtion  of  the  face,  of 
the  lii>s,  of  the  tongue,  and  of  the  sublingual  and  submaxillary  salivary  glands  the 
submaxillary  lympliatic  glands  Ix'come  enlarged.  Similar  affections  of  the  outer 
part  of  the  eyelids  and  face  involve  the  parotid  lymphatic  glands;  and  in  corre- 
sponding conditions  of  the  orbital,  nasiil,  temporal,  and  zygomatic  fossce,  of  the 
deei)er  tissues  of  the  cheek  and  of  the  roof  of  the  mouth,  the  internal  maxillarj' 
lynii»hatic  glands  may  be  afleetrd. 

liefore  dissecting  the  lurk,  the  student  should  remove  the  brain  and  place  it 
in  a  solution  to  prepare  it  for  dissection  ;  he  should  study  the  diploic  veins,  the 
dura  mater  and  its  procossc^s,  trace  the  meningeal  vessels  and  the  sinuses,  and 
follow  the  cranial  nerves  to  their  resj>ective  foramina  of  exit  from  the  cranial 
cavitv.  These  structures  and  their  dissection  are  described  under  the  Membranes 
and  Vessels  of  the  lirain. 
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DissKCTioN. — r>efore  removing  the  calvaria,  or  skull  cap,  entire,  its  outer 
conipa(^t  table  should  be  removed  on  one  side,  so  as  to  expose  the  diploii  or  middle 
table,  with  its  bony  ebaniiels  for  the  acconnncxlation  of  the  diploic  veins.  Tliis  is 
most  rt-adily  <loiie  by  sawin<^  through  the  outer  table  in  the  horizontal  line 
(JeserilM'd  ill  the  reiiioval  of  the  ealvnria  as  a  whole,  and  in  the  sagittal  line  of 
tin-  skull,  when,  with  n  eliisri,  it  can  be  lifted  oil*  piecemeal.     To  remove  the  por- 
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however,  in  different  subjects  (Merkel).  These  veins  are  distinct  before  the  cranial 
bones  unite  with  one  another,  after  which  there  is  a  free  anastomosis  between  them. 
In  young  subjects  they  are  small,  but  they  increase  in  size  as  age  advances  (Quain). 
They  have  no  valves,  and  their  walls  are  extremely  thin. 

The  frontal  veins  are  situated  in  the  anterior  part  of  the  frontal  bone ;  they 
pass  most  frequently  through  the  supra-orbital  foramen  and  empty  into  the  supra- 
orbital vein  ;  they  may,  however,  empty  into  the  fronto-sphenoid  vein.  Varicosity 
of  this  vein,  even  to  the  extent  of  causing  absorption  of  the  outer  table  of  the  bone, 
may  occur. 

The  fronto-sphenoid  veins  lie  in  the  lateral  part  of  the  frontal  and  in  the 
sphenoid  bone ;  they  empty  into  the  sinus  ala3  parva?. 

The  fronto-parietal  or  anterior  temporal  veins  are  situated  in  the  posterior 
part  of  the  frontal  and  in  the  anterior  part  of  the  parietal  bone  ;  externally  they 
empty  into  the  deep  temporal  veins,  and  internally  into  the  superior  petrosal  sinus 
or  a  meningeal  vein. 

The  external  parietal  or  posterior  temporal  vein  is  situated  in  the  parietal 
bone  ;  it  passes  through  a  foramen  in  the  posterior  inferior  angle  of  this  bone,  or 
through  the  mastoid  foramen  to  empty  into  the  lateral  sinus. 

The  occipital  or  parieto-occipital  vein,  the  largest  of  the  diploic  veins,  is  con- 
fined to  the  occipital  bone ;  it  empties  externally  into  the  occipital  vein,  or  inter- 
nally into  the  lateral  sinus. 

In  compound  fractures  of  the  skull  the  diploic  veins  offer  an  opening  favor- 
able to  the  introduction  of  septic  mutter  into  the  circulation,  thereby  permitting 
thrombosis  of  the  sinuses,  se{)tic  meningitis,  general  sepsis  (pyemia),  or,  possibly, 
abscess  of  other  organs,  especially  the  liver.  The  diploic  veins  communicate  with 
those  of  the  scalp  by  means  of  very  small  vessels ;  through  these  the  septic  matter 
may  be  conveyed  to  the  diploic  veins  and  thence  to  the  sinuses.  It  is  doubtless 
through  one  or  more  of  these  emissary  veins,  in  the  majority  of  cases,  that  septic 
material — the  result  of  inflammation  of  the  scalj) — enters  the  venous  system. 

Dissection. — Keniove  the  calvaria  (skull  cap)  by  sawing  through  the  outer 
and  middle  tables  along  a  line  carried  horizontally  around  the  skull,  connecting  a 
point  one-half  of  an  inch  above  the  supraorbital  margin  with  a  point  the  same 
distance  above  the  external  occipital  protuberance  ;  then,  with  a  chisel  and  mallet, 
cut  through  the  inner  table,  prying  the  calvaria  from  the  underlying  dura  mater. 
In  breaking  through  the  inner  table  the  niallct  and  chisel  are  {)ref(Tred  to  the 
saw,  there  being  less  danger  of  cutting  tlu^  dura  mater;  even  when  closely  adhe- 
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Pacchionian  bodies. — The  outer  surface  of  the  dura  mater  l)eing  exposed  by 
removal  of  the  skull  cap,  it  appears  rough,  especially  along  the  lines  of  the  sutures 
and  in  the  neighborhood  of  the  foramina,  where  it  is  most  closely  attached  to  the 
bone.  The  anterior  and  posterior  branches  of  the  middle  meningeal  artery,  with 
the  coiTcsponding  veins,  will  be  seen  to  ramify  upon  the  dura  mater  over  each 
hemisphere  ;  in  most  instances  granular  masses,  the  Pacchionian  bodies,  which  are 
villous  processes  of  the  arachnoid,  will  be  observed  upon  the  surface  on  each  side 
of  the  middle  line.  The  position  of  these  bodies  should  be  carefully  noted,  and 
they  must  not  l)e  regarded  as  pathologic  when  seen  on  the  operating  or  postmortem 
table.  In  some  cases  they  are  ([uite  large :  the  author  has  known  one  to  be  so 
large  as  to  occasion  sufHcient  pressure  to  give  rise  to  focal  (Jacksonian)  epilepsy ; 
the  jjatient  was  trepliined,  and  the  enlarged  Pacchionian  body  with  the  underlying 
cerebral  cortex  removed,  in  the  V)elief  that  it  was  a  neoplasm.  The  convulsions  were 
arrested  temporarily,  but  returned  after  a  time  ;  this,  unfortunately,  occurs  in  the 
majority  of  cases  of  Jacksonian  epilei)sy  operated  uj>on.  These  bodies  are  always 
impressed  upon  the  calvaria,  so  that  depressions,  corresponding  in  size  to  the  bulk 
of  the  l>o(lies  causing  them,  may  be  seen  upon  each  side  of  the  median  line  of  the 
skull ;  at  times  they  almost  j)erforate  the  bone.  As  a  rule,  they  hollow  the  bone 
out  sufHciently  to  render  it  translucent.  The  existence  of  these  bodies  may,  there- 
fore. l>e  ascertained  l)y  inspection  of  the  interior  of  the  calvaria,  and  it  is  even  poe- 
sil>le,  by  thi*  aid  of  transmitted  light,  to  determine  their  presence  by  examining 
from  without.  The  I^accliionian  IkmHcs,  as  previously  stated,  are  processes  of  the 
arachnoid,  and  serve  as  channels  for  the  passage  of  the  cerebro^spinal  fluid  into  the 
venous  sinuses  of  the  dura  mater ;  in  this  way  they  relieve  intra-cranial  pressure. 
They  vary  greatly  in  size  in  different  persons,  and  in  children  are  quite  small. 

The  dura  mater,  the  most  external  of  the  three  membranes  of  the  brain,  fonns 
the  internal  periosteum  (►f  the  skull,  and  affords  an  excellent  protection  to  the 
brain.  Through  the  medium  of  this  internal  periosteum  the  bones  of  the  skull 
receive  the  greater  part  of  their  nourishment ;  this  explains  why  they  seldom 
necrose*  in  seal})  wounds  in  which  the  pericranium  or  external  periosteum  is  torn 
away.  The  dura  mater  is  a  dense,  tough,  inelastic,  fibrous  membrane.  It  is  inti- 
mately adherent  to  the  base  of  the  skull,  owing,  i>artly,  to  the  numerous  foramina 
found  there:  then-fore,  extra-dural  extravastdions  or  collections  of  blood  or  pus 
ln'twren  tlu'  dura  and  sknll  rarely,  if  eviT.  occur  at  the  base  of  the  skull;  at 
the  sides  and  roof  of  tlic  cranial  cavitv,  however,  where  the  membrane  is  com- 
]ijir:niv(ly  l«M)S('ly  attaclicd  (except   along  the  sutures  and  around  the  foramina), 
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an  injury  to  the  head,  indicate  depressed  fracture ;  if  they  apj)ear  a  short  time 
thereafter,  hemorrhage ;  some  days  after,  pus.  Tillaux  has  demonstrated  that 
the  dura  mater  is  less  firmly  attached  to  the  temporal  fossa,  the  most  frequent 
site  of  extra-dural  hemorrhage,  than  to  any  other  portion  of  the  interior  of  the 
skull  (Treves).  It  is  most  closely  adherent  to  the  bone  in  infancy  and  old 
age.  It  has  been  demonstrated  by  Sir  Charles  Bell  that  the  dura  mater  may 
be  separated  from  the  vault  and  sides  of  the  skull  by  striking  the  head  of  a 
cadaver  a  hard  blow  with  a  heavy  mallet. 

Extra-dural  hemorrhage. — The  most  common  cause  of  extra-dural  hemorrhage 
is  rupture  of  the  branches  of  the  middle  meningeal  artery ;  this  is  usually  associ- 
ated with  fracture  of  the  parietal  bone  at  its  anterior  inferior  angle,  the  site  of  the 
groove  through  which  the  anterior  branch  of  the  artery  passes.  The  author  has 
trephined  for  compression  of  the  brain  produced  by  an  extra-dural  clot  not  asso- 
ciated with  fracture.  The  next  most  frequent  source  of  extra-dural  hemorrhage  is 
the  lateral  sinus. 

Attachments  of  the  dura  mater. — Besides  being  closely  adherent  to  the  base 
of  the  skull,  the  dura  mater  is  continuous,  through  the  optic  foramen,  with  the 
periosteum  of  the  orbit ;  through  the  foramen  magnum,  with  the  dura  mater 
of  the  spinal  canal ;  and  through  the  fissures  and  the  various  foramina  through 
which  the  vessels  and  nerv'es  enter  and  leave  the  cranial  cavity,  clothed  by 
prolongations  of  this  membrane,  with  the  pericranium.  As  the  dura  mater  is 
directly  continuous  with  these  various  structures,  it  can  be  readily  understood 
how  inflammation  may  extend  by  continuity  into  the  cranial  cavity  and  cause 
secondary  meningitis. 

Pulsations  of  the  dura  mater. — The  dura  mater,  when  exposed  in  the  living 
subject,  may  present  two  distinct  pul8ations,  communicated  from  the  underlying 
brain :  one  synchronous  with  the  pulsation  of  the  arteries,  the  other  with  respira- 
tion, rising  in  expiration  and  sinking  in  inspiration. 

Layers  of  the  dura  mater. — The  dura  mater  consists  of  two  layers  :  an  outer. 
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backward,  one-half  of  an  inch  on  each  side  of  the  median  line,  thus  avoiding  the 
superior  longitudinal  sinus.  From  the  center  of  these  incisions  carrj-  a  transverse 
incision  upon  each  side  as  far  as  the  divided  margin  of  the  bone.  Reflect  the  flaps 
thus  made,  and  with  the  fingers  gently  separate  the  hemispheres  of  the  cerebrum. 
The  falx  cerebri,  with  the  veins  from  the  surface  of  the  cerebrum  which  empty  into 
the  superior  longitudinal  sinus,  may  then  be  seen.  The  tentorium  cerebelli  can 
now^  be  readily  exposed  by  lifting  up  the  posterior  extremities  of  the  liemi- 
spheres  of  the  cerebrum  (occipital  lobes).  Next  lay  open  the  superior  longitudinal 
sinus  and  inspect  its  interior.  The  small  openings  of  the  veins  from  tlie  top  of 
the  hemispheres  (superior  cerebral  veins),  the  diploe,  and  the  dura  mater  will  be 
seen  along  its  entire  course ;  they  generally  enter  from  behind  forward.  Divide 
the  anterior  uncut  portion  of  the  dura  mater,  and  sever  the  falx  cerebri  from  its 
attachment  to  the  crista  galli,  along  with  the  veins  which  empty  into  the  superior 
longitudinal  sinus ;  together  with  the  falx  cerebri  turn  back  the  strip  of  dura 
mater  in  which  is  contained  the  superior  longitudinal  sinus. 

Removal  of  the  brain. — The  brain  should  now  be  removed  in  the  following 
manner : 

Draw  the  subject  well  up  so  that  the  head  will  hang  over  the  edge  of  the  table. 
With  the  fingers  of  the  left  hand  lift  the  frontal  lobes  of  the  cerebrum  from  the 
anterior  cranial  fossa  and  raise  the  olfactory  bulbs  from  the  cribriform  plate  of  the 
ethmoid  bone,  thus  severing  the  olfactorj'  neiTCS.  The  optic  nerves  with  the  oph- 
thalmic arteries  beneath  will  now^  be  seen,  and  both  should  be  cut  across  (preferably 
with  scissors),  a  short  distance  from  the  brain.  By  gently  lifting  and  displacing  the 
hemispheres  backward,  the  internal  carotid  arteries  and  the  infundibulum  (a  pro- 
cess of  gray  matter  which  connects  the  pituitarj'^  body  with  the  tuber  cinereum)  will 
be  seen.  These  should  next  be  divided  or  the  artery  should  be  severed  and 
the  pituitary  body  removed  from  the  pituitary  fossa  after  incising  the  diaphragma 
selhe.  The  third  pair  of  cranial  nerves,  the  oculo-motor,  wall  be  seen  lying 
behind  the  anterior  elinoid  processes  on  their  way  to  reach  the  cavernous  sinuses. 
Divide  tliese  nerves  and  then,  turning  the  head  to  the  right,  lift  the  temporo- 
sphenoid  lobes  from  the  middle  cranial  fossa,  and  the  tentorium  cerebelli  will 
be  brought  into  view.  This  should  be  cut  through  close  to  its  attachment  to 
tlu*  posterior  elinoid  process  and  to  the  petrous  portion  of  the  temporal  bone. 
Th(»  jnithetic,  or  {'ourth,  and  the  trifacial,  or  fifth,  pairs  of  cranial  nerves  should 
he  st-vered  on  tliu  left  side  :  turn  the  head  to  the  left,  and  divide  the  corresponding 
structures  on  the  rii^lit  side.  Briii^  the  face  back  to  the  middle  line,  draw  the 
brain  well  backward,  and  divide  the  following  structures  from  within  outward 
in  the  order  named  :  The  ahdueens  or  sixth,  the  facial  or  seventh,  the  audi- 
tory or  eighth,  the  glosso-pharyngeal  or  ninth,  the  pneumogastric  or   vagus  or 
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tenth,  the  spinal  accessory  or  eleventh,  and  the  hypo-glossal  or  twelfth  pair  of 
cranial  nerves.  The  next  and  final  step  consists  of  carrying  a  scalpel  down  into 
the  spinal  canal  as  far  as  possible  and  cutting  through  the  spinal  cord,  the  two 
vertebral  arteries,  and  the  spinal  portions  of  the  spinal  accessory  nerves.  The 
fingers  of  the  right  hand  should  then  be  slipped  beneath  the  cerebellum  and  pons, 
and  the  brain  removed. 

Preservation  of  the  brain. — If  the  brain  be  not  dissected  at  once,  it  should  be 
placed  in  a  solution  of  chlorid  of  zinc,  in  alcohol  and  formaldehyd,  or  Miiller's 
fluid.  If  placed  in  the  zinc  solution,  the  pia  mater  should  be  removed  later,  for  if 
allowed  to  remain  in  this  solution  for  some  time,  it  is  more  easily  separated  than 
in  the  fresh  condition.  If  alcohol  alone  be  used  to  preserve  the  brain,  the  pia 
mater  must  be  removed  before  placing  it  therein  ;  this  is  most  readily  done  under 
water ;  but  if  preserved  in  alcohol  and  formaldehyd,  the  membrane  may  be  removed 
at  leisure.  Brains  hardened  in  chlorid  of  zinc  should  afterward  be  kept  in  alcohol. 
When  the  brain  has  been  removed  from  a  subject  injected  (embalmed)  with  chlorid 
of  zinc,  the  pia  mater  can  at  once  be  separated  and  the  brain  placed  in  alcohol. 
If  the  brain  from  a  fresh  subject  be  immediately  placed  in  alcohol,  subsequent 
removal  of  the  pia  mater  will  be  found  almost  impossible  on  account  of  its  firm 
adherence.  If  the  pia  mater  is  not  removed,  the  study  of  the  convolutions  is 
much  less  satisfactor}^  Brains  which  have  been  hardened  in  chlorid  of  zinc  and 
afterward  kept  in  alcohol  are  much  easier  to  handle  than  w^hen  kept  in  zinc  alone, 
as  the  latter,  by  its  action  on  the  skin,  makes  the  fingers  sticky.  Brains  preserv^ed 
in  alcohol  and  formaldehyd  are  preferable  to  those  preserved  in  a  solution  of  zinc 
chlorid  and  alcohol,  because  they  are  not  shrunken  so  much  as  the  latter.  Brains 
taken  from  a  subject  embalmed  with  zinc  chlorid  should  be  hardened  in  a  solution 
of  the  same ;  only  fresh  brains  should  be  hardened  and  preserved  in  alcohol  and  a 
tw^o  per  cent,  solution  of  formaldehyd. 

Processes  of  the  dura  mater. — The  dura  mater,  through  duplication  of  its 
inner  or  meningeal  layer,  sends  three  larger  and  five  smaller  partitions,  folds,  or 
processes  into  the  cavity  of  the  skull  and  between  certain  divisions  of  the  brain  ; 
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The  falx  cerebri  is  a  sickle-shaped  process,  narrowed  almost  to  a  point  in  front, 
where  it  is  attached  to  the  crista  galli ;  it  is  broad  behind,  where  it  is  attached  to 
the  middle  of  the  upper  surface  of  the  tentorium  cerebelli.  It  projects  into  the 
great  longitudinal  fissure  of  the  brain  and  separates  the  hemispheres  of  the  cere- 
brum. Its  convex  upper  border  is  attached  upon  the  inner  surface  of  the  calvaria 
to  the  edges  of  the  groove  which  accommodates  the  superior  longitudinal  sinus. 
The  concave  lower  border  is  free,  arches  over  the  corpus  callosum,  and  contains 
the  inferior  longitudinal  sinus. 

The  tentorium  cerebelli  is  a  somewhat  triangular-shaped  process,  having  its 
base  attached  upon  the  inner  surface  of  the  occipital  bone  to  the  edges  of  the  groove 
for  the  lateral  sinuses  ;  the  sides  are  attached  to  the  line  of  junction  of  the  upper 
and  posterior  surfaces  of  the  i)etrous  portion  of  the  temporal  bone,  from  the 
apex  of  which  they  are  continued  to  the  posterior  and  anterior  clinoid  processes. 
The  apex  corresponds  to  the  free  edge,  which  forms  the  lateral  and  posterior  boun- 
daries of  the  triangular  opening  known  as  the  superior  occipital  foramen  or  superior 
foramen  rnagnuDi.  This  foramen  gives  passage  to  the  crura  cerebri,  the  superior 
peduncles  of  the  cerebellum,  the  oculo-motor  and  pathetic  nerves,  and  the  basilar 
artery.  The  tentorium  cerebelli  projects  into  the  great  transverse  fissure  of  the 
brain  and  separates  the  posterior  lobes  of  the  cerebrum  from  the  cerebellum.  In 
the  convex  border  of  the  base  of  the  tentorium  cerebelli  the  horizontal  portions  of 
the  lateral  sinuses  are  contained  ;  in  the  sides,  the  superior  petrosal  sinuses  ;  and 
in  the  middle,  at  its  union  witli  the  folx  cerebri,  the  straight  sinus.  The  ba.st»  of 
the  falx  cerebri  is  attached  along  the  entire  median  line  of  the  upper  surface 
of  the  tentorium  cerebelli,  and  the  falx  cerebelli  to  the  median  line  of  the  lower 
surface.  The  tentorium  servos  to  support  the  posterior  lobes  of  the  cerebrum, 
thus  protecting  the  cerebellum  from  pressure. 

The  falx  cerebelli  is  a  small,  vertical  fold  attached  posteriorly  to  the  internal 
occipital  crest  or  inferior  vertical  limb  of  the  occipital  cross,  and  above  to  the  under 
surface  of  the  tcntoriuin  cerebri li ;  it  is  situated  between  the  hemispheres  of  the 
cen'l)elluni.  In  its  j)(>sterior  bordin'  is  contained  the  occipital  sinus.  This  border 
at  times  splits  into  two  parts,  which  are  attached  to  the  sides  of  the  back  part  of 


THE  MEMBRANES  AND  VESSELS  OF  THE  BRAIN  583 

up  by  the  internal  jugular  veins.  There  are  sixteen  in  all,  and  they  consist  of 
two  groups :  those  situated  at  the  upper  and  back  part  of  the  cranial  cavity,  and 
those  situated  at  the  base  of  the  skull.  The  former  group  includes  the  superior 
longitudinal,  the  inferior  longitudinal,  the  straight,  the  lateral,  and  the  occipital 
sinuses.  The  last-named  group  includes  the  cavernous,  the  sinuses  al®  parvse, 
the  circular,  the  superior  petrosal,  the  inferior  petrosal,  and  the  transverse.  They 
can  also  be  divided  into  a  median  and  a  lateral  group,  the  former  including 
the  single  sinuses,  situated  in  the  middle  line  of  the  skull,  and  the  latter  the 
paired  sinuses,  situated  on  both  sides  of  the  middle  line.  Five  are  in  pairs  and 
six  are  single.  The  five  pairs  are  the  lateral,  the  superior  petrosal,  the  inferior 
petrosal,  the  cavernous,  and  the  sinuses  ala)  parva^.  The  six  single  sinuses  are 
the  superior  longitudinal,  the  inferior  longitudinal,  the  circular,  the  transverse, 
the  straight,  and  the  occipital.  Some  anatomists  describe  the  sigmoid  portions 
of  the  lateral  sinuses  as  an  additional  pair,  thus  making  the  number  eighteen. 

The  superior  longitudinal  sinus,  which  has  already  been  exposed,  occupies 
the  convex  border  of  the  falx  cerebri.  It  passes  from  the  foramen  cecum  at  the 
root  of  the  frontal  crest  through  the  mesial  groove  on  the  inner  surface  of  the  cal- 
varia ;  deviating  slightly  to  the  right  in  the  posterior  part  of  its  course,  it  runs  to 
the  internal  occipital  protuberance,  to  end  in  the  torcular  Ilerophili.  The  torcular 
Herophili  is  the  point  of  confluence  of  the  superior  longitudinal,  lateral,  straight, 
and  occipital  sinuses,  and  is  situated  a  little  to  the  right  of  the  internal  occipital 
protuberance.  The  superior  longitudinal  sinus  is  triangular  on  section,  the  base 
being  directed  toward  the  calvaria ;  it  is  narrower  in  front,  gradually  increasing  in 
width  as  it  passes  backward.  Its  lumen  is  crossed  by  a  number  of  fibrous  bands, 
the  chordsc  Willisn^  and  Paccliionian  bodies  are  frequently  found  projecting  into  it. 
It  receives  veins  from  the  scalp  through  the  parietal  foramina,  from  the  diploe,  the 
dura  mater,  and  the  hemispheres  of  the  cerebrum.  These  veins,  particularly  those 
from  the  cerebrum, — the  superior  cortical, — run  into  the  sinus  from  behind  forward 
in  the  direction  opposite  to  that  in  which  the  l)lood  current  passes ;  furthermore, 
they  pierce  the  wall  of  the  sinus  verj^  obliciuely.  In  the  fetus  the  sinus  com- 
municates with  the  veins  of  the  nose  by  a  small  emissary  vein  which  passes 
through  the  foramen  cecum,  but  this  seldom  occurs  in  the  adult.  The  superior 
longitudinal  sinus  presents  a  variable  number  of  lateral  outgrowths  or  pouches, 
which  have  been  named  the  lacjinx  lateralc^.  It  is  into  these  that  the  Pacchi- 
onian bodies  project. 

Wounds  of,  and  line  for,  the  superior  longitudinal  sinus. — The  relation  of 
the  sinus  to  the  skull  renders  it  likely  to  be  wounded  in  compound  fracture  of  the 
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gauze,  unless  the  wound  be  small,  in  which  case  it  can  be  closed  by  sutures.  The 
course  of  the  sinus  is  represented  on  the  scalp  by  a  straight  line  drawn  from 
the  root  of  the  nose  over  the  median  line  of  the  vertex  to  the  external  occipital 
protuberance. 

Septic  or  infective  processes  of  the  scalp  may  enter  the  superior  longitudinal 
sinus  through  the  parietal  emissary  veins ;  septic  processes  of  the  nose  may  reach 
that  sinus  through  the  vein  in  which  the  sinus  has  its  origin. 

The  lateral  sinuses,  the  largest  of  the  cranial  sinuses,  extend  from  the 
internal  occipital  protuberance  to  the  jugular  foramina,  terminating  at  the  begin- 
ning of  the  internal  jugular  veins.  They  arise  on  each  side  of  the  internal 
occipital  protuberance,  across  which  they  are  connected  by  a  small  branch ;  thence 
they  pass  outward  and  forward,  grooving  the  squamous  portion  of  the  occipital,  the 
posterior  inferior  angle  of  the  parietal,  the  mastoid  |K)rtion  of  the  temporal,  and 
the  jugular  process  of  the  occipital  bone.  Each  sinus  consists  of  two  portions,  a 
horizontal  and  a  sigmoid.  The  horizontal  portion  is  situated  in  the  base  of  the 
tentorium  cerebelli ;  it  is  triangular  on  section,  the  base  of  the  triangle  being 
directed  toward  the  occipital  l)()ne  and  the  i)Osterior  inferior  angle  of  the  parietal 
bone.  The  mjmoid  portion  is  situated  below  the  tentorium  cerebelli,  and  grooves 
the  mastoid  j)ortion  of  the  temporal  and  the  jugular  process  of  the  occipital 
bone ;  it  is  semicylindric  on  section,  and  is  considered  by  some  anatomists  a 
separate  sinus — the  si<^moid.  The  superior  petrosal  sinus  empties  posteriorly  into 
the  sigmoid  portion  of  tlie  lateral  sinus  at  its  origin.  The  lateral  sinus  varies 
somewhat  in  size  and  position,  a  fact  to  be  remembered  in  trephining  operations. 

Tributaries  of  the  lateral  sinus. — The  right  lateral  sinus  is  usually  larger  than 
the  left;  it  l)ogins  at  the  torcular  Hen)j)hili,  and  is  the  continuation  of  the 
superior  longitudinal  sinus.  Tlie  left  lateral  sinus  is  the  continuation  of  the 
straight  sinus.  In  addition  to  the  sui)cri()r  petrosal  sinuses,  the  lateral  sinuses 
receive  emissary  veins  from  the  scalp,  which  pass  through  the  mastoid  and  pos- 
terior condyloid  foramina  ;  veins  from  tlie  diploe  (the  occipital  and  the  external 
parietal);  the  lateral  inferior  cerebral,  and  some  of  the  superior  and  inferior 
cerebellar  veins. 

Leeching. — A  suitable  site  for  applying  leeches  in  meningitis  is  behind  the 
ear;  in  this  way  blood  is  extracted  directly  from  the  lateral  sinus  through  the 
mastoid  emissary  vein,  thus  depleting  the  intra-cranial  circulation.  Another,  but 
less  favorable,  location  for  the  apj)lieation  of  leeches  in  meningitis  is  near  the 
inner  eanthus  of  the  eye,  where  the  angular  vein  anastomoses  with  the  ophthalmic 
vein. 

Thrombosis  of  the  lateral  sinus. — The  sigmoid  portion  of  the  lateral  sinus, 
or  the  sigmoid  sinus,  is  the  portion  of  the  intra-eranial  venous  circulation  most  eon- 
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cerned  in  diseases  of  the  middle  ear.  Thrombosis  of  this  portion  of  the  sinus  and 
of  the  commencement  of  the  internal  jugular  vein  constitutes  one  of  the  complica- 
tions of  suppurative  middle  ear  disease,  and  is  due  to  the  proximity  of  the  sinus 
to  the  middle  ear  and  mastoid  cells,  and  to  the  fact  that  veins  pass  directly  from 
the  mastoid  portion  of  the  temporal  bone  to  the  lateral  sinus.  This  condition 
demands  exposure  of  the  sinus  and  removal  of  the  clot ;  this  is  best  done  before 
general  systemic  infection  has  occurred.  When  sepsis  is  present  and  the  mastoid 
antrum  has  been  drained  by  trephining  the  mastoid  process  without  producing 
the  desired  effect,  the  sigmoid  portion  of  the  lateral  sinus  should  be  exposed 
without  delay.  The  presence  of  a  clot  can  readily  be  determined  by  palpation  ; 
removal  of  the  clot  should  immediately  be  followed  by  antiseptic  packing  of  the 
sinus.  The  four  most  serious  complications  of  suppurative  otitis  media  are  septic 
thrombosis  of  the  lateral  sinus,  septic  meningitis,  abscess  of  the  temporo-sphenoid 
lobe  of  the  cerebrum,  and  cerebellar  abscess. 

Infective  processes  may  also  reach  the  lateral  sinus  from  the  scalp  through 
the  mastoid  vein,  occipital  diploic  and  posterior  temporal  diploic  veins,  and 
through  the  superior  longitudinal  and  the  cavernous  sinus. 

Line  for  the  lateral  sinus. — In  trephining  for  depressed  fracture  of  the 
occipital  bone,  cerebellar  tumor,  cerebellar  abscess ;  in  opening  the  mastoid  cells  or 
mastoid  antrum  ;  or  in  exposing  the  sinus  itself  in  septic  thrombosis,  it  is  highly 
important  to  bear  in  mind  the  relation  of  the  lateral  sinus  to  the  exterior  of 
the  skull.  Its  course  is  represented  as  follows :  Draw  a  line  from  the  external 
occipital  protuberance  to  a  point  an  inch  above  the  external  auditory  meatus.  The 
sinus  follows  this  line  as  far  as  the  base  of  the  mastoid  process ;  thence  it  runs 
downward  parallel  with  the  middle  line  of  the  mastoid.  According  to  Macewen, 
the  right  sigmoid  groove  is  generally  wider  and  deeper,  projects  farther  outward, 
and  reaches  farther  forward  than  the  left  sigmoid  groove.  The  closer  proximity 
of  the  sigmoid  portion  of  the  right  lateral  sinus  to  the  middle  ear  perhaps 
explains  the  greater  frequency  of  intra-cranial  lesions  consecutive  to  right-sided 
otitis  media. 

Operations  on  the  mastoid  process. — In  opening  the  mastoid  cells  or  mastoid 
antrum  it  is  better  to  expose  the  entire  surface  of  tlie  mastoid  process  by  turning  up 
a  large  flap,  than  to  expose  a  limited  surface  through  a  vertical  incision  behind  the 
ear ;  this  is  particularly  the  case  if  the  disease  be  advanced,  when  the  overlying  soft 
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the  instrument  at  a  point  directly  over  the  horizontal  and  behind  the  perpendicu- 
lar line.  With  the  trephine  or  gouge  make  an  opening  in  a  forward  and  inward 
direction.  Having  removed  the  external  table,  the  mastoid  antrum  can  usually  be 
entered  with  a  small  elevator  or  a  stiff  director ;  this  is  to  be  preferred  to  the 
trephine  or  gouge,  as  it  lessens  the  risk  of  injuring  the  sigmoid  portion  of  the 
lateral  sinus.  Both  the  tympanum,  or  middle  ear,  and  the  mastoid  cells  can 
be  drained  through  the  mastoid  antrum.  In  the  majority  of  cases  the  pus  is 
primarily  in  the  tympanum,  yet  occasionally  suppuration  takes  place  ab  origine 
in  the  mastoid  cells.  It  must  not  be  forgotten  that  in  children  and  in  many 
adults  there  are  no  well-developed  mastoid  cells ;  opening  directly  into  the  mastoid 
antrum  is,  therefore,  the  safest  course  to  pursue  in  all  cases. 

The  inferior  longitudinal  sinus  is  situated  in  the  free  concave  margin  of  the 
falx  cerebri.  It  is  of  small  size,  cylindric  on  section,  and  terminates  in  the  straight 
sinus  at  the  junction  of  the  falx  cerebri  with  the  anterior  margin  of  the  tentorium 
cerebelli  and  at  the  posterior  boundary  of  the  superior  occipital  foramen.  It 
receives  veins  from  the  falx  cerebri,  tlie  median  surface  of  the  cerebral  hemi- 
spheres, and  the  basilar  surface  of  the  frontal  lobes. 

The  straight  sinus  is  formed  by  the  union  of  the  inferior  longitudinal  sinus 
witli  the  veins  of  Galen.  It  is  situated  at  the  junction  of  the  falx  cerebri  with  the 
tentorium  cerebelli,  and  terminates  at  the  internal  occipital  protuberance,  whence 
it  is  continued  as  the  left  lateral  sinus.  It  is  triangular  on  section  and  increases 
in  size  as  it  j)asses  backward.  It  receives  veins  from  the  tentorium  cerebelli 
and  the  upper  surface  of  the  cerebellum  (the  superior  cerebell6,r).  Its  direction 
is  downward  and  backward. 

The  occipital  sinus  is  formed  by  the  union  of  two  small  veins  (marginal 
sinus(^s)  wliich  j)ass  around  tlie  hiteral  margins  of  the  foramen  magnum  and  com- 
municate with  the  si^jjmoid  portion  of  the  lateral  sinus  near  the  jugular  foramen 
and  with  tlio  posterior  spinal  veins.  It  passes  along  the  attached  margin  of  the 
falx  cerelx'lli  to  the  internal  occipital  i)rotul)erance,  w-here  it  empties  into  the  tor- 
cular  lierophili.  It  may  empty  into  one  of  the  lateral  sinuses  or  into  the  straight 
sinus.     It  receives  veins  from  the  tentorium  cerebelli  and  cerebellum,  communi- 
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The  cayemous  sinuses  are  situated  along  the  sides  of  the  body  of  the 
sphenoid  bone,  and  extend  from  beneath  the  anterior  clinoid  processes  to  the 
apices  of  the  petrous  portions  of  the  temporal  bones.  The  outer  wall  of  the  sinus 
— ^the  most  distinct — contains  the  third  and  fourth  nerves  and  the  ophthalmic 
division  of  the  fifth,  while  the  inner  wall  contains  the  internal  carotid  artery,  the 
sixth  nerve,  and  the  cavernous  plexus  of  the  sympathetic.  **Tillaux  alludes  to 
some  cases  of  aneurysmal  communication  between  the  internal  carotid  artery  and 
the  sinus ;  the  signs  of  such  lesion  arc  dilatation  of  the  ophthalmic  vein  and  a  pul- 
satory swelling  behind  the  internal  angular  process  of  the  frontal  bone  "  (Owen). 
The  endothelial  lining  membrane  of  the  sinus  prevents  the  blood  from  coming  into 
contact  with  the  nerves  and  artery.  Practically  s{)eaking,  the  inner  wall  of  the 
sinus  does  not  exist  as  a  distinct  lamella,  but  is  formed  by  the  structures  pre- 
viously enumerated  as  being  contained  therein.  Section  of  the  sinus  discloses 
numerous  bands  and  spaces  on  its  interior — hence  its  name.  The  nerves  which 
occupy  the  outer  wall  of  the  sinus  observe  the  same  order,  both  from  above  down- 
ward and  from  within  outward,  in  which  tliey  have  been  mentioned.  Of  the 
structures  occupying  the  inner  wall,  the  sixth  nerve  is  the  most  external.  The 
sinus  receives  the  ophthalmic  vein  in  front,  and  the  sinus  ahe  parvae  above  the 
third  nerve.  It  communicates  with  its  fellow  by  means  of  the  circular  sinus,  and 
divides  posteriorly  (at  the  apex  of  the  petrous  i)ortion  of  the  temporal  bone)  into 
the  superior  and  inferior  petrosal  sinuses.  It  receives  the  middle  cerebral  veins 
and  those  from  the  basilar  surface  of  the  frontal  lobe,  communicating  with  the 
pterygoid  plexus  of  veins  by  means  of  the  Vesalian  vein,  which  runs  through  the 
Vesalian  foramen  in  the  greater  wing  of  the  sphenoid  bone.  It  also  communicates 
with  the  internal  jugular  vein  through  the  venous  f)lexus  surrounding  the  petrous 
portion  of  the  internal  carotid  artery,  and  with  tlie  pterygoid  and  phars'ngeal 
plexuses  of  veins  by  means  of  veins  which  run  through  the  foramen  ovale  and 
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occupied  by  the  Gasserian  ganglion,  may  also  be  demonstrated  at  this  time.  The 
comparatively  intimate  relation  existing  between  the  sinus  and  the  ganglion  should, 
therefore,  be  borne  in  mind  when  attempting  to  remove  the  ganglion  for  relief 
of  trifacial  neuralgia,  otherwise  the  sinus  might  be  injured ;  an  accident  of  this 
kind,  it  is  hardly  necessary  to  say,  might  be  serious. 

The  circular  sinus,  through  which  the  two  cavernous  sinuses  communicate, 
surrounds  the  pituitary  body.  The  anterior  half  is  larger  than  the  posterior,  and 
in  advanced  life  is  larger  than  in  early  life.  At  times  one-half  is  absent  It 
receives  veins  from  the  pituitary  body  and  the  neighboring  bone  and  dura  mater. 

The  superior  and  inferior  petrosal  sinuses  are  the  terminal  divisions  of  the 
cavernous  sinus.  The  superior  petrosal  sinus  runs  in  a  small  groove  in  the  superior 
edge  of  the  petrous  portion  of  the  t<?mporal  bone,  in  the  margin  of  the  tentorium 
cerebelli.  It  terminates  in  the  lateral  sinus  at  the  point  where  the  sigmoid  portion 
of  the  sinus  begins.  At  its  origin  it  is  crossed  by  the  fourth  ner\^e,  and,  in  turn, 
crosses  the  fifth  nerve.  It  receives  some  of  the  inferior  cerebral  and  superior 
cerebellar  veins,  a  vein  from  the  middle  ear  which  makes  its  exit  through  the 
petro-squamous  suture,  and  some  diploic  veins. 

The  inferior  petrosal  sinm,  which  is  shorter  and  wider  than  the  superior,  nms 
in  the  groove  formed  by  the  junction  of  the  inferior  border  of  the  petrous  portion 
of  the  temporal  with  the  basilar  process  of  the  occipital  bone,  and  at  the  jugular 
foramen  empties  into  the  commencement  of  the  internal  jugular  vein.  The 
terminal  portion  of  the  inferior  [)etrosal  sinus  separates  the  glosso-pharyngeal  from 
the  pneumogastric  and  spinal  accessory  nerves.  It  receives  some  of  the  inferior 
cerebellar  veins  and  some  from  the  medulla  oblongata  and  pons ;  veins  from  the 
internal  ear  wliich  make  their  exit  by  way  of  the  aqueductus  vestibuli  and 
aqueductus  cochlcie  also  empty  into  it. 

The  transverse  sinus,  througli  which  the  inferior  petrosal  sinuses  commu- 
nicate with  each  otlier,  passes  across  the  basilar  process  of  the  occipital  bone.  It 
extends  inferiorly  as  far  as  the  anterior  margin  of  the  foramen  magnum,  where  it 
communicates  with  the  anterior  spinal  veins.  The  sixth  pair  of  ner\'es  pass 
througli  it.  Some  autliors  describe  the  transverse  sinus  as  a  plexus  of  veins 
(basilar  plexus). 

Blood  vSupply. — The  blood  supply  of  the  dura  mater  is  derived  from  the 
meningeal  arteries,  tliou<i:li  the  chief  function  of  these  vessels  is  to  supply  the  bones 
of  the  cranium.  These  arteries  comprise  practically  three  sets, — an  anterior,  a 
ini(l<ll«",  and  a  ])osterior, — an<l  in  the  driud  skull  their  course  can  readily  be  traced 
hy  tollowinjLi:  the  <xroovcs  in  the  hones  which  they  occupy.  The  meningeal  arteries 
are  aeeonip{nii<Ml  l»v  relatively  small  veins. 

Xkkvk  Sri'i'iA'. — The  nerve  j^uj)i)ly  of  the  dura  mater  is  derived  from   the 
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Gasserian  ganglion,  the  first,  second,  and  third  divisions  of  the  trigeminal  or 
fifth,  the  pneumogastric,  the  hypo-glossal,  and  the  sympathetic  nerves. 

Dissection. — Before  studying  the  courses  of  the  meningeal  arteries,  which 
necessitates  stripping  the  dura  mater  from  the  skull,  examine  the  cranial  nerves 
as  they  pass  through  the  foramina  at  the  base  of  the  skull.  The  dura  mater 
should  then  be  disposed  of  in  the  foregoing  manner. 


INTRA-CRANIAL  COURSE  AND  MODE  OF  EXIT  OF  THE  CRANIAL 

NERVES. 

Coverings. — In  tracing  the  cranial  nerves  to  their  exit  through  the  foramina 
at  the  base  of  the  skull,  observe  that  each  pair  of  nerves  receive  investments  from 
all  three  membranes  of  the  brain.  The  coverings  derived  from  the  dura  mater 
and  the  pia  mater  are  continuous  with  the  sheaths  of  the  nerve,  while  that  from 
the  arachnoid  terminates  as  the  nerv^es  enter  the  dura  mater. 

Enumeration. — The  names  of  the  twelve  pairs  of  nerves,  mentioned  from 
before  backward,  are  :  The  olfactory,  the  optic,  the  oculo-motor,  the  pathetic,  the 
trifacial,  the  abducent,  the  facial,  the  auditor}^,  the  glosso-pharyngeal,  the 
pneumogastric,  the  spinal  accessory,  and  the  hypo-glossal  nerves. 

The  olfactory  nerves,  the  first  j)air,  consist  of  the  olfactory  tracts  and  bulbs, 
and  have  been  removed  with  the  brain  and  their  branches  divided.  Strictly 
speaking,  the  olfactory  bulb  and  tract  are  to  l)e  regarded  as  portions  of  the  brain. 
Arising  from  the  lower  surface  of  the  olfactory  bulb  are  some  twenty  filaments, — 
the  real  olfactory  nerves, — which  are  arranged  in  two  rows,  an  inner  and  an 
outer.  They  supply  the  upper  portions  of  the  septum  and  the  outer  wall  of  the 
nose  respectively,  and  terminate  in  cells  in  the  mucous  membrane.  By  carefully 
separating  the  dura  mater  from  the  grooves  in  the  base  of  the  skull  on  each  side 
of  the  crista  galli,  these  real  olfactory  nerves  may  be  seen  running  through  the 
foramina  in  the  cribriform  plate  of  the  ethmoid  bone. 

The  optic  nerves,  the  second  pair,  pass  through  the  optic  foramina  accom- 
panied by  the  ophthalmic  artery. 

The  oculo-motor  nerves,  the  third  pair,  pierce  the  dura  mater  near  the  ante- 
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external  rectus,  and  also  supply  the  circular  muscular  fibers  of  the  iris  and  the 
ciliary  muscle. 

The  pathetic  nerves  (trochlearis),  the  fourth  and  smallest  pair  of  cranial 
nerves,  pierce  the  dura  mater  near  the  free  edge  of  the  tentorium  cerebelli,  a  little 
behind  the  posterior  clinoid  processes  and  above  the  oval  openings  for  the  fifth 
nerves.  Each  enters  the  outer  wall  of  its  respective  cavernous  sinus,  where  it 
lies  below  the  third  nerve  and  above  the  ophthalmic  nerve,  and  passes  into  the 
orbit  through  the  sphenoid  fissure,  in  which  it  lies  above  the  third  nerve  and 
the  ophthalmic  division  of  the  fifth.  It  supplies  the  superior  oblique  or  troch- 
learis  muscle. 

The  trifacial  nerves,  the  fifth  pair,  have  two  roots, — a  larger  sensoiy  and  a 
smaller  motor, — and  pass  through  an  oval  opening  in  the  dura  mater  beneath  the 
free  border  of  the  tentorium  cerebelli.  Above  the  fifth  nerve  is  the  fourth  nerve, 
and  below  it  are  the  apex  of  the  petrous  portion  of  the  temporal  bone  and  the  inter- 
nal auditory  meatus.  Upon  the  larger  or  sensory  root  is  the  Gasserian  ganglion, 
which  can  not  be  seen  until  the  dura  mater  is  raised  from  the  base  of  the  skull. 
Its  description  will  therefore  be  deferred  until  this  has  been  done.  The  ophthalmic 
branch  of  the  trifacial  nerve  is  exposed,  and  is  seen  running  through  the  outer  wall 
of  the  cavernous  sinus,  where  it  lies  beneath  the  fourth  nerve.  It  divides  into  three 
branches, — the  lacrymal,  frontal,  and  nasal, — after  which  it  enters  the  orbit  by 
way  of  the  sphenoid  fissure.  In  the  wall  of  the  sinus  the  ophthalmic  branch  is 
joined  by  filaments  from  the  carotid  plexus  of  the  sympathetic  ner\'e,  communicat- 
ing with  the  third,  fourth,  and  sixth  nerves,  and  giving  off"  a  recurrent  branch 
which  passes  backward  between  the  layers  of  the  tentorium  cerebelli. 

The  abducent  nerves,  the  sixth  pair,  pierce  the  dura  mater  behind  the  body 
of  the  sphenoid  bone  immediati^ly  below  the  posterior  clinoid  processes,  and  pass 
through  the  transverse  sinus.  J^ach  then  courses  along  the  inner  wall  of  the  cav- 
ernous sinus  to  the  outer  si(U?  of  the  internal  carotid  arterv,  and  enters  the  orbit  bv 
way  of  the  sijhenoid  fissure,  lying  between  the  ophthalmic  vein  and  the  inferior 
branch  of  the  oculo-niotor  nerve.  It  sup^dies  the  external  rectus  muscle,  between 
the  two  heads  of  whieh  it  passes.     Within  the  wall  of  the  cavernous  sinus  it  is 
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The  auditory  nerves,  the  eighth  pair,  leave  the  cranial  cavity  through  the 
internal  auditor}^  meatuses  in  comj)any  with  the  auditory  arteries,  the  facial  nerves, 
and  the  pars  intermedia.  Reaching  the  bottom  of  the  meatus  each  nerve  divides 
into  two  branches,  the  cochlear  and  the  vestibular,  for  the  supply  of  the  cochlea, 
the  vestibule,  and  the  semicircular  canals. 

The  glosso-pharyngeal  nerves,  the  ninth  pair ;  the  pneumogastric  (vagus), 
the  tenth  pair ;  and  the  spinal  accessory,  the  eleventh  pair,  leave  the  cranial 
cavity  by  way  of  the  jugular  or  posterior  lacerated  foramen,  passing  through  its 
middle  compartment.  The  glosso-pharyngeal  nerves  have  a  separate  sheath  of 
dura  mater  and  arachnoid,  and  lie  in  front  of  the  pneumogastric  and  spinal 
accessory  nerves.  The  last-mentioned  two  have  a  sheath  of  dura  mater  common 
to  both,  but  they  have  separate  sheaths  of  arachnoid.  The  spinal  acceasorj^  nerve 
is  made  up  of  two  parts :  a  smaller  or  accessory  portion  (accessory  to  the  pneumo- 
gastric nerve),  which  runs  with  the  pneumogastric,  and  a  spinal,  which  arises 
from  the  spinal  cord,  and  is  by  far  the  larger  portion.  The  latter  enters  the 
cranial  cavity  through  the  foramen  magnum  and  joins  the  accessor^'  I)ortion 
shortly  after  the  latter  emerges  from  the  medulla. 

The  hypo-glossal  nerves,  the  twelfth  pair,  leave  the  cranial  cavity  through 
the  anterior  condyloid  foramina. 

The  internal  carotid  artery, — When  the  cavernous  sinus  has  been  laid  open 
and  the  nerves  within  its  wall  exposed,  carefully  examine  the  internal  carotid 
artery  running  in  the  inner  wall  of  the  sinus  before  disturbing  the  dura  mater 
further.  After  its  exit  from  the  carotid  canal,  the  curves  which  the  arterj'  makes 
in  reaching  the  brain  can  now  be  seen  to  the  best  advantage.  Having  emerged 
from  the  carotid  canal  the  arterv^  turns  upward,  passing  toward  the  j)Osterior 
clinoid  process.  It  next  runs  forward  through  the  inner  wall  of  the  sinus  to 
reach  the  inner  side  of  the  anterior  clinoid  process,  where  it  again  turns  upward 
and  pierces  the  dura  mater  on  the  inner  aspect  of  the  anterior  clinoid  process ;  just 
before  piercing  the  dura  mater  it  gives  off  the  ophthalmic  branch.  The  cranial  or 
terminal  portion  thus  makes  two  bends,  which  give  it  the  shape  of  the  letter  S. 
Running  along  with  the  artery  and  external  to  it  is  the  abducent  (sixth)  ners^e. 
The  lining  membrane  of  the  sinus  alone  separates  both  the  artery  and  the  nerve 
from  the  interior  of  the  sinus.  Within  the  walls  of  the  sinus  the  artery  gives  off 
branches  known  as  the  arteriie  roceptaculi,  which  supi)ly  the  walls  of  the  sinus, 
the  pituitary  Ixxly,  the  Gasserian  ganglion,  and  the  dura  mater  (through  the 
anterior   meningeal).     It  is  surrounded   V)y  filaments  of  the  sympathetic  nerve 
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motor,  pathetic,  and  ophthalmic  nerves,  and  furnishes  the  sympathetic  root  to  the 
ophthalmic  or  lenticular  ganglion. 

DissECTKJX. — The  dura  mater  should  now  he  dissected  from  the  sides  and 
l>ase  of  the  skull ;  it  will  he  found  closely  adherent  to  the  latter,  requiring  care  in 
its  removal  in  order  to  avoid  injuring  the  following  structures:  The  Gasserian 
ganglion,  the  superior  and  inferior  maxillary  ner\^es,  which  are  branches  from 
the  ganglion,  the  large  superticial  petrosal,  the  external  superficial  petrosal 
when  present,  and  the  motor  root  of  the  trifacial  nerve.  The  last  and  the  large 
superficial  petrosal  nerve  run  l)eneath  the  ganglion. 

The  Gasserian  ganglion  occui)ies  a  depression  on  the  superior  surface  of  the 
petrous  ix>rtion  of  the  temporal  l>one  uQar  the  apex,  and  rests  to  a  slight  extent  on 
the  cartilage  tilling  the  middle  lacerated  foramen.  It  holds  an  intimate  relation, 
therefore,  to  l)<)tli  the  internal  carotid  arterv  and  the  cavernous  sinus.  It  is  cres- 
centic  in  outline,  its  concavity  hcing  directed  backwanl  and  its  convexity  forward 
and  outward,  and  it  measures  about  one-half  of  an  inch  in  width.  Its  uj>i»er  and 
lower  surfaces  are  slightly  convex.  It  occupies  an  interval  between  the  endostt^al 
and  meningeal  layers  of  the  dura  mater  [McckeVs  space),  and  for  this  reason  the 
endosti*al  layer  of  the  dura  mater  must  be  divided  in  attempting  its  removal 
through  the  si<le  or  base  of  the  skull.  From  the  convexity  of  the  ganglion  arise 
the  ()i)lithahnic,  superic^r  maxillary,  and  inferior  maxillary  nerves,  the  fii'st  two 
being  sensory  nerves  throughout.  The  inferior  maxillary  nerve  is  scaisory  until  it 
reaches  the  outsido  of  the  skull  ;  here  it  is  joined  by  the  motor  root  of  the  trifacial 
nerve,  which  leaves  the  cranial  cavity  with  it  by  way  of  the  foramen  ovale  ;  the 
inferior  maxillarv  thus  becomes  a  mixed  nerve. 

The  superior  maxillary  nerve,  intermediate  in  size  l)etween  the  ophthalmic 

and  the  inferior  maxillarv,  leaves  the  cranium  bv  wav  of  the  foramen  rotundum. 

t.  ,,        %,■ 

The  inferior  maxillary  nerve,  the  largest  branch  of  the  fifth,  leaves  the 
cranial  cavity  by  way  of  the  foramen  ovale  which  also  transmits  the  small  super- 
ficial jM/tri^siil  nerve  and  thi-  small  meningeal  artery. 

Intra-cranial  neurectomy  of  the  superior  and  inferior  maxillary  nerves. — 

This  is  one  of  the  oprrations  for  I'clic^f  of  trifacial  neuralgia,  and  is  performed  in 
the  following  manner:  An  i2-sha])e<l  tlap  is  made  over  the  temjwral  region. 
hegiiniing  near  the  tragus  of  the  auricK*  ami  carried  upward  to  about  the  level  of  the 
tein|>ornl  ridge,  en«ling  near  tin-  external  angnlar  i>rocess  of  the  frontal  bone.  All 
the  sti'uctin\'<  down  tn  the  bone  are  divided.  Tluy  include  the  skin  and  suj)erfieial 
fascia,  the  attrahen«^  anreiii  niiisrU',  the  temporal  branches  of  the  facial  and  auriculo- 
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the  line  of  the  original  incision,  preferably  with  an  instalment  specially  con- 
structed for  this  purpose.  Care  must  be  taken  to  avoid  injuring  the  membranes 
of  the  brain.  An  elevator  is  introduced  beneath  the  bone  after  it  has  been 
cut  through  along  the  whole  line  of  the  incision,  and  the  entire  flap  is  forced 
outward  and  downward.  The  bone  will  fracture  between  the  ends  of  the  oval 
incision  a  little  above  the  line  of  the  zygomatic  arch.  The  bone  and  soft 
structures  sliould  be  reflected  as  one  flap  in  thus  exposing  the  dura  mater  of  the 
brain.  When  the  middle  meningeal  artery  lies  in  a  canal  in  the  temporal  and 
parietal  bones,  it  may  be  torn  in  forcing  the  flap  downward.  This  necessitates 
tying  the  vessel  or  plugging  the  canal  for  the  vessel  with  gauze,  as  the  bleeding 
would  be  severe.  The  dura  mater  is  separated  from  the  floor  of  the  middle  cranial 
fossa,  and  when  the  brain  is  lifted  upward,  the  superior  and  inferior  maxillary 
divisions  of  the  flftli  or  trifacial  nen'e  will  be  exposed.  As  much  as  ix)ssible  of 
both  nerves  is  then  excised,  and  the  distal  ends  pushed  through  their  respective 
foramina  of  exit.  The  operation  is  completed  by  repositing  the  flap  of  bone,  sutur- 
ing the  soft  parts,  and  dressing  the  wound. 

Removal  of  the  Gasserian  ganglion. — Tn  removing  the  Gasserian  ganglion 
one  of  two  routes  can  be  selected,  either  through  the  side  of  the  skull  or  through 
its  base  ;  the  latter  method  was  flrst  practised  l)y  Mr.  Rose.  In  the  former  method, 
by  far  the  most  preferable,  an  osteo-plastic  resection  of  the  side  of  the  skull  is 
made,  similar  to  that  in  the  previous  operation.  The  flap  of  bone  includes 
part  of  the  frontal,  greater  wing  of  the  si)henoid,  parietal,  and  the  scjuamous 
portion  of  the  temporal  bone.  After  the  superior  and  inferior  maxillary  nerves 
are  exposed,  they  should  l>e  traced  backward  to  the  Gasserian  ganglion  ;  this 
is  lodged  in  a  dei)ression  near  the  apex  of  the  petrous  portion  of  the  temporal 
V)one,  in  a  space  (Meckel's)  situated  between  the  two  layers  of  the  dura  mater. 
The  outer  layer  of  the  dura  mater  should  be  incised,  and  the  ganglion  removed. 
The  inferior  and  superior  maxillary  divisions  of  the  trifiicial  neiTe  are  then 
resected  up  to  their  iK)int  of  exit  from  the  skull,  and  the  distal  ends  pushe<l 
through  their  respective  foramina.  The  inferior  maxillary  nerve  leaves  the 
skull  through  the  foramen  ovale  ;  the  superior  maxillary  nerve  through  the  fora- 
men rotundum.  The  osteo-i)lastic  flap  is  then  replaced  and  the  wound  closed. 
The    first   stei)s  of  tliis  and  the  succeeding  operation   will  be  greatly  facilitated 
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the  temporal  muscle ;  this  exposes  the  internal  maxillary  artery  and  pterj'goid 
muscles.  The  internal  maxillary  arter}'  sliould  be  tied  at  two  points  and 
divided.  The  external  pterygoid  muscle  should  then  be  carefully  detachoil  from 
its  origin,  thus  exi>osing  the  inferior  maxillary  nerve  as  it  emerges  from  the 
foramen  ovale,  which  is  the  point  at  the  base  of  the  skull  to  be  attacked  with 
the  trephine.  If  the  inferior  maxillary  nerve  has  not  l)een  removed  by  a 
previous  operation,  it  acts  as  an  imjxjrtant  guide  in  locating  the  foramen.  The 
eminentia  articularis  and  the  root  of  the  pterygoid  process  are  additional  guides, 
the  foramen  being  usually  just  in  front  of  a  transverse  line  drawn  through 
the  eminence,  and  immediately  behind  the  root  of  the  external  pterj'goid 
j)late.  When  the  foramen  has  been  clearly  exfjosed,  apply  a  small  trephine, 
one-half  of  an  inch  in  (liamet(?r,  to  the  base  of  the  skull  and  remove  a  button 
of  bone  which  includes  the  margin  of  the  foramen.  The  proximity  of  the  fora- 
men to  the  carotid  canal  renders  this  step  a  verj'  important  one.  The  disc  of 
bone  having  been  removed,  the  exp<»sed  dura  mater,  which  bulges  more  or  less 
into  the  trephine  hole,  should  be  opened  and  the  inferior  maxillary  nerve,  if  not 
already  exi)()sc'(l,  sought.  When  found,  it  is  traced  to  the  Gasserian  ganglion, 
which  is  then  removed  piecemeal.  The  operation  is  completed  by  replacing  the 
tissues  in  as  nearly  the  normal  position  as  possible ;  the  zygoma  and  the  lx)ne  on 
each  side  of  it  are  drilled  an<l  sutured,  drainage  is  introduced,  and  the  wound 
closed.  The  button  of  bone  is  not  replaced.  Extreme  care  should  be  exercised 
throughout  this  operati(^n,  which  is  one  of  great  magnitude.     The  nutrition  of 

the  eveball  mav  be  so  seriouslv  affected  as  to  result  in  its  destruction. 
<  <  «' 

DissKc'Tiox. — To  continue  the  dissection,  divide  the  larger  or  sensorv  root  of 
the  tritiieial  nerve,  lift  the  (iasserian  ganglion,  and  displace  it  fonvard  and  down- 
ward so  as  to  better  exjM>se  the  smaller  motor  root  and  the  large  superficial 
petrosal  nervi',  both  of  which  lie  beneath  the  ganglion.  The  motor  root  of  the 
trifacial  nerve  can  be  traced  to  the  foramen  ovale,  where,  with  the  inferior 
maxillarv  nerve,  it  makes  its  exit  from  the  skull. 

The  large  superficial  petrosal  nerve  arises  from  the  geniculate  ganglion  of 
the  liieial  nerve,  and  will  be  seen  emerging  from  the  hiatus  Fallopii.     Thence  it 
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The  external  superficial  petrosal  nerve  leaves  the  facial  nerve  and  canal  by 
way  of  a  small  foramen  placed  external  to  that  for  the  small  superficial  petrosal 
nerve,  on  its  way  to  join  the  plexus  of  the  sympathetic  upon  the  middle  meningeal 
arter}\  This  nerv^e  is  seldom  found  in  the  dissection  of  the  interior  of  the  base  of 
the  cranium,  for  in  lifting  up  the  endosteal  layer  of  the  dura  mater  the  petrosal 
nerves  are  verj'  apt  to  be  severed  unless  the  utmost  care  is  obser\'ed. 

The  Meningeal  Arteries — the  anterior,  the  middle,  the  small,  and  the 
posterior  meningeal — run  between  the  skull  and  the  dura  mater,  and  are  apt  to 
be  destroyed,  or  at  least  cut,  when  removing  the  dura  mater ;  notwithstanding 
this  they  can  be  traced  by  the  grooves  in  the  bones  which  they  occupy.  The 
greater  part  of  the  anterior  branch  of  the  middle  and  the  terminal  part  of  the 
posterior  meningeal  arteries  have  been  observed  when  removing  the  calvaria. 

The  middle  meningeal  artery. — The  largest  and  most  imfK^rtant  of  the 
meningeal  arteries  is  the  middle.  As  seen  when  dissecting  the  pterygomaxillary 
region,  lx)th  this  and  the  small  meningeal  are  branches  of  the  internal  maxillary 
artery.  The  middle  meningeal  artery  runs  between  the  two  nx^ts  of  the  auriculo- 
temporal nerve  and  enters  the  cranial  cavity  by  way  of  the  foramen  spinosum  ; 
it  occupies  a  groove  in  the  greater  wing  of  the  sphenoid  bone,  and  almost 
immediately  divides  into  two  branches,  the  anterior  and  the  i)Osterior.  Small 
branches  of  the  middle  meningeal  artery  pierce  the  cranial  bones  and  anastomose 
with  the  vessels  of  the  scalp. 

The  anterior  branch  runs  through  a  groove  across  the  great  wing  of  the  sphe- 
noitl,  and  continues  into  another  groove  in  the  anterior  inferior  angle  of  the  parietal 
bone.  The  commencement  of  this  latter  groove  for  a  distance  of  one-fourth  to  one- 
half  of  an  inch  is  often  bridged  over  by  a  thin  plate  of  bone,  and  is  thus  converted 
into  a  canal.  The  vessel  continues  along  the  groove  near  the  anterior  border  of 
the  parietal  ])one,  runs  almost  parallel  with  the  coronal  suture  to  within  a  short 
distance  of  the  suj)erior  longitudinal  sinus,  and  gives  off  branches  which  run 
upward  to  the  vertex  and  backward  toward  the  oecij)ital  bone.  The  sinus 
ahe  i)arvie  or  spheno-j)arietal  venous  sinus  at  times  accompanies  the  artery  for  a 
part  of  its  course,  and  may  conseciuently  be  injured  in  fracture  or  during  the 
manipulations  of  the  surgeon. 

The  posterior  branch,  tlie  smaller  of  the  two,  crosses  the  scjuamous  i>ortion  of 
the  temporal  bone  along  the  line  of  juiietion  of  the  squamous  with  the  j)etrous  por- 
tion, and  then  upon  the  posterior  inferior  angle  of  the  parietal  bone,  where  it 
divides  into  its  branches. 

Extra-dural  hemorrhage. — From  the  relation  which  the  anterior  branch 
of  the  middle  meningeal  artery  holds  to  the  anterior  inferior  angle  of  the 
parietal  bone,   it   follows  that  fracture  of  this  })art  of  the  skull  is  apt  t(^  result 
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in  hemorrhage,  which  wouhl  be  located  between  the  bone  and  the  dura  mater. 
The  vessel  may  be  injured  either  by  sharp  bony  spicula  or  by  the  sudden 
alteration  in  shape  to  which  the  skull  is  subjected  in  cases  of  severe  head  injury. 
It  has  already  been  noted  that  the  dura  mater  is  loosely  attached  to  the  vault 
of  the  cranium  ;  this  accounts  for  the  size  of  the  large  extra-dural  blood-clots 
occasionally  seen.  From  the  relation  of  this  branch  to  the  motor  area  of  the 
brain  it  can  readily  l)e  understood  why  the  symptoms  consequent  upon  the 
pressure  of  an  extra-dural  clot  are  largely,  if  not  altogether,  motor.  These 
cases  constitute  an  especially  favorable  class  for  trephining,  which  should  Ikj  done 
as  soon  as  the  diagnosis  is  made,  or  as  early  as  i)OSsible.  If  upon  the  removal 
of  the  clot  the  l)lcoding  has  not  ceased,  the  vessel  should  be  tied.  This  may 
necessitate  enlarging  the  original  trephine  oixniing  in  order  to  exix)se  tlie 
bleeding  i)oints.  The  author  has  found  it  necessary  to  tie  both  the  anterior  and 
the  ix)sterior  branch.  It  occasionally  happens  that  the  injuiy  to  the  middle 
meningeal  artery  occurs  on  the  opposite  side  to  that  upon  which  the  external 
lesion  exists. 

Point  for  trephining. — The  point  of  election  for  applying  the  trephine  in  a 
susi)e(*ted  case  of  extra-<lnral  hemorrhage,  meningeal  in  origin,  is  at  a  point  one 
and  one-half  inches  Ix'hind  and  one  inch  above  the  external  angular  process  of  the 
frontal  l)one.  When  a  simple  or  a  compound  depressed  fracture  is  associateil  with 
the  hemorrhage,  the  trephine  should  be  applied  near  the  fracture.  To  reach  the 
posterior  In'aneh  tlie  trephine  should  be  applied  immediately  l)elow  the  parietal 
eminence,  and  on  the  same  horizontal  level  as  in  the  preceding  operation.  The 
opening  can  subsequently  he  enlarged  in  a  downward  or  backward  direction  and 
the  vessel  thus  brought  into  view. 

Branches  of  the  middle  meningeal  artery. — The  middle  meningeal  arterj- 
gives  off  branches  within  the  cranial  cavity  to  the  (iasserian  ganglion:  a  2X?tix)sal 
branch,  which  enters  tlii^  hiatus  Falloj)ii  to  supply  the  facial  ner\'e  and  anastt>- 
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anastomoses  with  the  middle  meningeal  arterv',  and  it  also  receives  the  name 
of  anterior  meningeal.  The  dura  mater  of  the  middle  cranial  fossa  is  supplied 
chiefly  by  the  amall  meningeal  artery^  a  branch  of  the  internal  maxillary,  which 
enters  the  cranial  cavity  by  way  cf  the  foramen  ovale,  and  one  or  two  branches 
from  the  ascending  pharyngeal  arterj%  which  enter  the  cranial  cavity  through 
the  middle  lacerated  foramen. 

The  posterior  meningeal  arteries  are  the  cranial  branches  of  the  ascending 
pharyngeal,  the  occipital,  and  the  vertebral  arteries ;  those  arising  from  the 
ascending  pharyngeal  and  the  occipital  artery  enter  the  cranial  cavity  by  way 
of  the  posterior  lacerated  or  jugular  foramen,  and  those  from  the  vertebral  artery 
by  way  of  the  occipital  foramen  (foramen  magnum) ;  they  supply  the  dura  mater 
of  the  occii)ital  or  j)Osterior  cranial  fossa. 

The  ascending  pharj^ngeal  artery  also  sends  a  meningeal  branch  through 
the  middle  lacerated  foramen,  and  an  occasional  one  through  the  anterior  condy- 
loid foramen. 

The  meningeal  veins,  with  the  exception  of  those  accompanying  the  middle 
meningeal  artery,  empty  into  the  sinuses. 
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couteuts,  108 
section  ol*)  transverse,  290, 

291 
snperficial  arteries,  103 
fascia  of  front,  96 
veins,  103 
vasa  aherrautia,  114 
Arm-pit,  the,  74.      Vide  Axilla. 
Arnold's  ganglion,  555 
Arteria  septum  nariam,  507 
Arterise  receptacnli,  593 
Arterial    blood    in    facial    vein, 

511 
Arteries,     anastomoses,     around 
scapula,  84*  385 
anatomy,  298 
divided  in  excision  of  breast, 

58 
ligation,  gangrene  following,    , 
304  I 

general     considerations,    ' 

303 
heniorrlmge      followin«jj, 
304 
of  back,  :^7 
of  e;ir,  529 
of    face,     4(»0,    472.     477, 

504 
of  forearm,  145 
of  hand,  145,  177 

lines,  35  \ 

of  back,  206  I 

of  palm,  176 
of  scalp,  452,  4G9,  472.  477. 

504 
of  septum  of  nose.  507,  472, 
477.  504 
hemorrhage      from, 
507 
of  spinal  cord,  444 
of  upper  extremity,  ligation, 

294 
lines,  122,  300 
sheath,  298 

superficial,  of  arm,  103 
Arterio-venous  aneurysm,  81 
Artery,  acromial  branch  of  acro- 

mio-thoracic, 
48,  85 
anastomosis,  85 
acromio-thoracic,  85,  70.  71, 
76 
acromial  branch,  48,  85 
branches,  85 
descending   branch,    4"^, 

85 
thoracic  branch,  48,  85 
anastomosis,  85 
alar  thoracic,  85,  76 
alveolar,  54h,  542 
anastomotica     matrna,     114. 
110,   111.   115. 
118.  128.  145 
anastomosis.  114 
branches,  114 
angular,  502,  508,  472.  477. 
504 


Artery,    anterior   carpal,    ulnar, 

148,         135, 
140.        141. 
145,        173. 
177 
anastomasis,  148 
circumflex,  89,  76.  77, 
111,  118 
anastomosis,  89 
branches,  89 
in  excision  of  shoul- 
der-joint, 89 
deep  temporal,  547,  542, 

546.  550 
dental,  540 
intercostal    of    internal 

mammary,  48 
interosseous,    147,  140, 
141,  145,  177,  203 
meningeal,  598 
spinal,  444,  429.  433 
superior     dental,      548, 

549 
temporal,    470,    467, 
472,  477,  504 
anastomosis,  470 
ulnar    rccurrent,    14  7, 
111,       140, 
141.  145 
anastomosis,  147 
articular  branch  of  posterior 

interosseous,  208 
auricular,  anterior.  470,  472. 
477.484.  504 
anastomosis,  470 
deep,  547,   546 
posterior.  470.  467,  472. 
477.    484.    504. 
542 
anastomosis,  470 
axillary,  81,  62.  72,  76.  77? 
Ill 
branches  of  first  portion, 
82 
of   second    portion, 

85 
of  third  portion,  80 
course.  27,  81 
digitiil    compression,   82 
divisions,  82 
first  portion,  82 

branches,  82 
incision  for  ligation,  301 
ligation,  H2,  304 

collateral  circu  la- 
tion  after,  300 
line  for,  45 
operation   to    expose, 

316,  317 
pressure  upon,  81 
relations,    H2,    89,    305, 

316 
second  portion,  85 

branches,  85 
third  jwrtion,  85 

branches,  86 
bicipital    branch   of  anterior 

r'irpiiniflpY    ftH 


Artery,  bracial,  incision  for  liga- 
tion, 301 
ligation,  307 

collateral      circula- 
tion after,  308,309 
structures  involved, 
307 
line,  108,  307,  122,  3100 
operation     to      expose, 

316,  317.  319 
relations,  108,  307,  316, 
317 
at  elbow,  328. 329 
venae  comites,  113 
buccal,  548,  542,  546.  559 
carotid,    common,    line    for, 
487 
external,  542.  546,550 
internal,  593,  579 
course,  593 
carpal,  anterior,  radial,  144, 

135.       145. 
173,  177 
anastomosis, 
148 
ulnar,     148,      135. 

140.  141.   145, 
173.  177 

posterior,     radial,     211, 
145,    177,  200. 
206 
ulnar.     211.     140. 

141.  177,    200. 
206 

recurrent,     180.      145. 
173.  177 
anastomosis,  180 
course,  180 
circumflex,  184.  185 

anterior,    89.    76,     77. 
Ill,  118 
anastomosis,  ^y^  89 
branches,  89 
in  excision  of  shoul- 
der-joint, 89 
posterior.  85,  111.  184. 
185 
anastomosis,  85,  ^ 
incision  (or,  40 
ligation,  306 

structures      in- 
volved, 306 
operation  to  expose, 
341 
collateral  digital,  162,   140. 
159.  173.  177 
line,  176 
common  carotid,  487 
line,  487 
inten>sseous,    147.  140, 
141.  145.  203 
coronary,  inferior,  of  lip,  5ii7. 

472.       477. 
504 
anastomosis,  5(»7 
course,  507 
superior,  of  lip,  507,472, 
477.  504 
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rtcry,  dental,  anterior,  546 

superior,  548,  559 
inferior,  547,  542,  546. 

550,  559 
middle  sajMirior,  559 
posterior,  548,  546 
descending  branch  of  acro- 
mio-thoracic,  48 
palatine,  548,  546 
digital,  of  hand,    161,  140. 
141.   145.    156. 
159.   173.    177 
collateral,  162, 140, 
159.      173. 
177 
line,  176 
dorsal.  211 

anastomosis,  211 
line,  176 

of    bifurcation, 
37 
relations,  162 
dorsal     interosseous,      145. 

177.  206 
dorsalis   indicis,   211,    145. 
177.  200.  206 
anastomosis.  211 
pollicis,  211,  145.  177. 

200,  206 
scapulae,    ^<6,    384.    76, 
7  7,    8  4,    111, 
185,  343.  385 
anastomosis,  86,  384, 
385 
external  carotid,   542.  546. 
550 
mammary,  deep.  58,  85 

superficial,  r>8 
]»tervi:oid,  548,  546 
facial,  472.  477.  484.  485. 
504 
anastomosis,  512 
branches,  507 
course,  502 
line,  487 
relations,  502 
transverse,     472.    477. 
484.  504.  542 
anastomosis,  ,50h 
frontal,  470,  467,  472.  477. 
484,  504 
anastomosis.  470 
j^inj^ival,  546,  559 
humeral  branch  of  acromio- 

thoracic,  85 
aujistomosis,  h5 
incisive,  547,  546 
inferior  coronarv,  of  lip,  .'>07. 
472,477,504 
anastomosis,  ,')07 
course,   507 
dental,  517.   542.    546, 

550,  559 
h.bial,   507.    472.   477, 
504 


Artery,    infra-orbital,   540,   548, 
484.  542.  546,  550. 
559 
anastomoeis,  540 
intercostal,  anterior,  of  inter- 
nal mammary,  48 
Internal  carotid,  593,  579 
coarse,  593 
mammary,  85 

branches,  48 
maxillary,   5  43,    544, 
484.  485.    542, 
546.  550.  559 
branches,  547 
divisions.  547 
pterygoid,  548,  546 
interosseous,    anterior,    147, 
140,  141.  145.  177, 
203 
common,  147, 140. 141. 

145.  203 
dorsal.  145.  177.  206 

first,  211 
of  hand,   37. 140.  141. 
159,  173 
line,  176 
palmar,  180,  145.  177 
anastomosis,  180 
course,  180 
posterior,  208, 140, 141, 
145,    194.   200. 
203 
anastomosis,  208 
branches,  208 
relation,  208 
recurrent,      208,     111, 

145,  200 
second,  210 
third,  210 
labial,    inferior,    546,    472. 
•  477.  504.  546 


Kix'r 


uir 


anastomosis,  50 
lateral  nasiil,  477 

spinal,  444 
lateralis  nasi,  508 

anastomosis,  508 
lonji  thonicic,  53,  58,  76 
mammarv,     de<»p    external, 
58.  85 
external,  d(*ep,  58,  85 
internal,  anastomosis,  85 
mnsseteric,    54fc5,   485.  542. 

546 
mastoid,  403 

maxiliarv,  internal,  54,3,  544, 

547,    484,    485, 

542.    546,    550, 

559 

anastomosis,  85 

median,  of  forearm,  148, 140 

of  sjiinal  cord,  144 
meninjreal,  anterior,  51)8 

middle,  456,  547,  597,  i 
546,  550,  554.  | 
559,   573.    578,    ' 


Alter}',  mental,  annstomosis.  540 
metattirtMil,  211,  145,  200. 

206 
middle  meningeal,  456,  550, 
697,    546.    554. 
559.  573.    578. 
579 
blanches,  597,  598 
^'ound,  598 
superior  dental.  559 
temporal.     472.     504, 
477.  484 
nivlo-hyoid,  547,  546.  550. 

'559 
nasal.  546 

lateral,  477 
uaso-palatine,  548 
nutrient,   of  hamerns,  114, 

111 
occipital,     402.     470.     406. 
467,  472.  477.  504 
anastomosis,  470 
branches,  402 
ophthalmic,  579 
orbital,  472.  504.  546 
palatine,    descending,     548, 

546 
palmar     interosseous,     180, 
145.  177 
anastomosis,  180 
course,  180 
palpebral,  546 
pertbrating  branches  of  in- 
ternal mammary, 
48,  49 

of  interosseous  311 
of  hand,  180,  173.  177 
anastomosis,  180 
course.  180 
posterior  articular  branch  of 
the  superior  profunda, 
113 
auricular,      470,      467, 
472.    477.    484. 
504,  542 
anastomosis.  470 
carpal,  radial.  211.  145. 
177.  200.  206 
ulnar,     211.      140. 
141.    177.    200. 
206 
circumflex,     85.      Ill, 
184.  185 
anastomosis,  85,  86 
incision,  40 
ligation,  306 

structures      in- 
volved, 306 
operation  to  expose. 
341 
deep  temporal,  547,  542. 

546 
dental,  548,  546 
interosseous.  208,    140. 
141.   145.    194. 


INDEX. 


606 


.rteiy,       posterior        scapnlur, 
branches,  384 
relations,  384 
spinal,  444 

temporal,  470, 467, 472, 
477,  504 
anastomosis,  470 
ulnar    recurrent,    1 47, 
111,  140, 141, 
200 
niiastomosis,  147 
priuceps  cervicis,  402,  406 
anastomosis,  402 
branches,  402 
pollicis.  180,  140.  141. 
145,  159.    173. 
177 
branches,  180 
coui-se,  180 
line,  176 
relations,  ISO 
profunda  cervicis,  403,  406 
anastomosis,  403 
inferior.  113,  111,  115, 
118.  128.  145 
anastomosis.  114 
superior,  113,  192,  110. 
111.   145.    184. 
194.  200 
anastomosis,  113, 

192 
branches.  113,  192 
relations,  192 
pterygoid,  542 

external,  548,  546 
internal,  548,  546 
pt<*r\j;(>-palatine,  54H.  546 
radial,  143,  210,  110.  Ill, 
128.  131.  135,  140. 
141.  145.  159.  173. 
177,  194,  200.  206 
brunches,  144,  210 

in   anatomic    suuff- 
l)Ox,  32 
course,  31 

in    anatomic    snuff-box, 
339 
line  of  incision, 
337 
incision  for  ligatiug,  301 
ligation.  310 

collateral  circulation 

after,  311 
structures  involved, 
310 
line,  143,  309,  122. 176. 

300 
pulsation,  31 
recurrent.   144,   131, 
145.  345.  347 
anastomosis,  14-1 
relations,  143,  210,  328. 
331.  333 
to  bicipital  aponeu- 
rosis, 119 
vena  comes,  128 
radialis    indicis,    180,    140, 
141.   145.    159. 


Artery,  recurrent,  anterior  ulnar, 
anastomosis,  147 
carpal,  180,  145,  173. 
177 
anastomosis,  180 
course,  180 
interosseous,   208,  111. 

145,  200 
posterior  ulnar,  147,  111, 

140.  141,  200 
radial,  144,  131,  145. 
345,  347 
anastomosis,  144 
ulnar,  anterior,  147,111. 
140.     141. 
145 
posterior,  147,  111, 
140.  141.  200 
scapular,  posterior,  384,  84, 
385 
anastomosis,  384, 

86.  385 
branches,  384 
relations,  384 
small  meningeal,   547,   599, 

550.  559 
spheno-palatine,  548,  546 
spinal,  427 

anterior,  444,  429.  433 
lateral,  444 
posterior.  444 
subclavian,    relations   of,    to 

axillary  plexus,  89 
submental,  546 
subsciipular,  86,  76,  77,  84, 
111.  385 
anastoma«tis,  86,  385 
branches,  86 
incision  for  ligation,  301 
ligation,  306 

structures  involve<l,* 
306 
line,  86 

operation  to  expose,  343 
superticial,  of  arm,  103 
of  forearm,  129 
temporal,  484.  485. 
504.  542.  546.  550 
superficialis    vola?,   32,    144, 
131.   135.   145. 
159,  173.  177 
line,  176 
superior  coronarv.  of  lip,  507, 

472,       477. 
504 
anastomosis, 
r)07 
profunda,  113,  192,  110. 
Ill,   145,    184. 
194.  200 
anastomosis,  1 1.3, 192 
branches,  113,  192 
relations.  192 
thoracic,  82,  71,  76 
anastonjosis.  8.5 
supra-orbital.  465),  467.  472. 
477.  484.  504 
anastonjosis.  469 


Artery,  temporal,  anterior,  470, 

467,  472.  477, 
504 

anastomosis,  470 
deep.  647, 542, 546. 
550 
in  anesthesia,  470 
middle,  472.  477.  484. 

504 
posterior. 470, 467,  477, 
504.  550 
anastomosis,  470 
deep.  547, 542.  546 
superficial.    484,    485, 
504.  542.  546.  550 
thoracic  branch  of  acromio- 

thoracic.    48, 
85 
anastomosis,  85 
inferior  or  long,  85 

anastomosis,  85 
superior,  82,  76 
anastomosis,  85 
transverse  facial,  608,  472. 
477.   484.   504. 
542 
anastomosis,  508 
tvmpanic,  547,  546.  550 
ulnar,  144,  111.  131.  135. 
140.  141.  145,  159. 
173.  177 
bninches,  147 
course,  31 

guide  for  ligation,  134 
incision  for  ligation,  301 
ligation.  311 

col  lateral  ci  rcu  lat  ion 

after,  311 
structures  involved. 
311 
line,  144,  122.176.300 
recurrent,  anterior,  147. 
111.      140. 
141.  145 
anastomosis, 
147 
posterior,  147,  111. 
140.     141. 
200 
anastomosis. 
147 
relations,  147.  328.  335 
vertebral,  408.  406 
Vidian.  548,  546 
Arthritis,  rheumatic,  215 

tubercular,  215 
Articular  a.,  of  posterior  interos- 
seous, 208 
posterior,  of  superior  pro- 
funda, 113 
branch  of  median  n.,  148 
of  posterior  interosseous 

n..  209 
of  ulnar  u.,  151 
cartilage,  212 
Articu  lilt  ion.    a<:roniio-clavi('ular, 
218.  219.      Vide  Scapulo- 
clavicular. 
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rticulatioD,  carpal.  238 
bloud  supply,  242 
formatiou,  2^W 
ligameutH,  238 
movements.  242 
nerve  supply,  242 
carpo-metaciirpal,  231,  235 
first  set,  212 

blood  supply, 

245 
formation,  242 
ligaments,  242 
movements,  245 
nerve  s  u  p  p  1  v, 
245 
second  set,  245 

blood  suppl  V, 

245 
formation,  245 
ligaments,  215 
movements,  245 
nerve  supply, 
245 
elbow,  17,  224,  225 
amputation,  28^^ 
blood  sujiply,  228 
bursa,  228 
excision,  202 
formation,  224 
ligament**,  227 
movements,  228 
nerve  supply,  228 
relations,  228 
sv  no  vial  membrane,  228 
svnovitis,  228 
inferior  nulio-ulnar,  17.  2:515, 
230.  231.  235 
lilood  sni>ply,  2154 
formation,  2.'*3 
ligaments,  233 
movements.  233 
nerve  supplv,  234 
intercarpal,  23s,  23i.  235 
intermetacarpal,  245 
blood  supply,  24G 
formation,  245 
ligaments,  245 
nerve  sui>ply,  240 
interplialangcal.  247 
I>1(hmI  supplv,  247 
ligaments,  217,  244 
moveiiHMits,  217 
nerve  sup])ly,  217 
j>osition,  37 

synovial  nirmbran**,  217 
lateral  atlant«»-a\<>id,  41{) 
mc<lio-carpal,  211 

bliMxl  snpj>ly,  242 
forniati(»ii,  211 
ligament-^.  241 
m()V(Mij«*nt>,  212 
n<M'\<'  -^uiiitly,  212 
sviinvial   iiU'mbrMiic.  212 

> 

iiictacarpojtlialaiiiiral.   24<l 


Articalatiou,      occipito-atlantal, 
movements,  423 
nerve  supply,  424 
occipito>axoid,  ligameuts,  420 
radio-canml,  234,  231.  235. 

blood  supply,  238 

disarticulation,  284 

dislocation,  255 

excisioD,  263 

formation,  234 

ligaments,  234 

movements,  238 

nerve  supply,  238 
radio-ulnar,     inferior,     233, 
230.  231.  235 
blooil  supply,  234 
formation,  233 
ligaments,  233 
movements,  233 
nerve  supply,  234 

superior,  17,  233 

blood  supply,  233 
formation,  2:i3 
ligaments,  233 
movements.  233 
nerve  supply,  233 
scapuloclavicular,  221,  218, 
219 

bloo<l  supply,  222 

formation,  221 

ligaments,  221 

movements,  222 

nerve  supi)ly,  222 

relations,  222 
Kc;i]mlo-bnmeral,  218.     Vide 

Aiti<!ulati<m,  Shoulder, 
shoulder,  222 

abscess,  379 

amputation,  293 

blood  supj»ly,  224 

bursa,  223 

dislocation,  248,  249 

excision.  2()1 

formation,  222 

ligaments,  223 

movements,  224 

nerve  supply,  224 

relations,  221 

synovial  membrane,  223 

synovitis,  223 
stcrno-clavicular,  215,  214 

bUMxl  supply,  216 

formation,  215 

ligaments  21(5 

movements.  221 

Tierve  supply.  221 
superior  radio-ulnju,  17.  2.33 
blood  supply,  2:{:J 
formaticm,  233 
ligaTncuts.  2153 
movements,  2.33 
nerve  supply,  233 
wrist.       Vitlf     Aiiiculation, 


1.1. 


I  k  I  f 


•)  ti! 


I'*k«ll/X      ^•■•«^*k4kl 


Atianto-axoid  joint,  lateral,  419 
niovemeuts,  420 
ligxinieut,  415 

anterior,  419,  417 
capsular,  417 
posterior,  419 
superficial,  419 
synovial  membrane,  417 
Atrophy  of  deltoid  m . ,  27. 251, 379 
Attachments  of  dura   uiater  of 
brain,  575 
of  muscles  of  scapula,  393 
Attolens  anrem  m.,  469,  491 
action,  469 
insertion,  469 
ner\'e  supply,  469 
origin,  469 
Attrahens  aurem  m.,  469,  491 
action,  469 
insertion,  469 
nerve  supply,  469 
origin,  469 
Auditory  n.,  593 
Auricle,  the,  524,  525 

landmarks,  524 
Auricular  a.,  anterior.  470,  472, 

477.  484.  504 
anastomosis,  470 
deep,  547,  546 
posterior,      470,      467. 
472.  477.    484. 
504.  542 
anastomosis.  470 
lymphatic  glands,  566 

vessels,  479 
nerve,  530 

anterior,  552 
great.  473 
posterior,  476 
region,  dissei'tioii,  524 
vein,  posterior,  509 
Auriculo- temporal  n..   476,  552, 
473,  477.  484.  550. 
542.  554.  559 
divisions,  552 
Auscultation  of  chest,  352 
Axilla,  the,  27,  74,  76.  77 
abscess,  27,  79,  95 
contents,  80 
depth,  79 

dissection,  from  1)efore  hack- 
ward,  76 
from  Iwlow  upward,  95, 
77 
folds,  27,  24 
glands,  27 
landmarks,  27 
suspensory'  ligament,  &^ 
walls.  79' 
Axillary  a.,  81,  62.  72.  76.   77. 
Ill 
branches,  first  iwrtion.  ffO, 
second  portion.  H,=> 
thinl  portion,  86 


,«   or    u\ 
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Axillary  a.,  line,  45 

operation    to    expose, 
316.  317 

pressure  upou,  81 
relations,    82,    89,    305, 

316 
second  portion,  85 

branches,  85 
third  portion,  85 

bnmches,  86 
fascia,  68,  74,  59 
diagram,  62 
lymphatic  glands,  92 

in  carcinoma  of 
breast,  92 
nerve  plexus,    8  9,    7  6,    87 
branches,  90 
formation,  89 
incision   to    expose, 

301 
motor  points,  40 
pressure  uj>on,  89 
relations,    to    axil- 
lary a.,  89 
to      sulx-lavian 
a.,  89 
stretching,  3  8,  311, 
314 
structures    i  n- 
volved,  312 
vein,  80,  62,  71,  76.  77 
pressure  upon,  HI 
relations,  316,  317 
wound,  57,  80 
vessels,  80 

sheath,  80 
wall,  anterior,  64 
Axo-appendicular  m.,  411 


B. 

Back,  arteries,  367 

cutaneous  nerves,   371,  369 
dissection,  367 
fjtscia,  deep,  371 
landmarks,  353 
mus<-les,  373.  396 

deep,  397 
nerves,  367,  409 
ofarnj,  188 
of  forearm.  195 
of  neck,  351 
of  shoulder,  351 
of  trunk,  351 
surface  markings,  353 
Ball  of  thumb,  32 
Hiuse  of  skull,  fracture,  55() 
Hasilar  i)lexus,  578 
Basilic  v.,  104,  100.  110.   115. 
118.  128 
median.  103,  100,  110. 
128 
infusion  int^>,  101 


Biceps  m.,  grooves,  27 

head,  accessory,  119 
long,  115,  118 
short,  119, 115. 118 
insertion,  119 
origin,  119 
relations,  119 
rupture,  130 
tendon,  110. 115,  118. 
128.131.  135,140. 
141 
Bicipital  aponeurosis,  119 

relation,  to  brachial  a., 
119 
branch  of  anterior  circumflex 

a.,  89 
nerve.  91 
fascia,  110.  115, 128,  131. 

135,  140.  141 
groove,  27 
Biventer  cervicis  m.,  402 
Blood-letting,  104 
Body  of  scapula,  fracture,  270 

'pituitary,  579 
Bone,  cheek,  460 

frontal,  sinuses,  455 
growth,  259 
marrow,  259 
meticariial,  169 
sesamoid,  of  thumb,  37 
Bones,  long,  anatomy,  2")() 

cancellous  tissue,  259 
nourishment,  259 
of  cranium,  452 
of  upper  extremitv,  develop- 
ment, 2()6 
Brachial  a  .  lOH,  110.  111.  115. 
118.  128,  131.  135. 
140,  141.  145 
branches,  113,  111 
course.  2H 

incision  for  ligation,  301 
ligation,  307 

colhiteral       circula- 
tion    after,     308, 
309 
structures  involved, 
307 
line,  lOM,  :507,  122,  300 
operation  to  ex  pose,  316, 

317.  319 
relations.  108,  307,  316. 
317 
at  ell>ow,  328.  329 
venaj  eomites.  113 
nerve  plexus,  89,  76,  87 
branehes,  90 
formation,  89 
incision   to  ex])ose, 

301 
motor  points.  40 
relations,  to  axillarv 
a.,  89 

to      subclavian 
o      uo 


Brachialis  anticus  m.,  action,  120 
blood  supply,  120 
insertion,  120 
nerve  supply,  120 
origin,  120 
relations,  120 
Brachio-radialis  m.,  197 
Brain,  arachnoid  membrane,  573 
compression,  572 
membranes,  568 
preservation,  681 
removal,  576 
vessels,  568      * 
Brasdor's    method     of    treating 

aneurysm,  297,  295 
Breast,   the,  53,  55.     Vide  Mam- 
mary Gland. 
Breathing,  stertorous,  501 
Bregma,  452 
Bronchi,  |X)sition,  361 
Buccjil  a.,  548,  546,  559 

branch   of   cervico-facial  n., 
533 
of  facial  n.,  473.    477. 
484 
glands,  502 
lymphatic  glands,  566 
nerve,  552,  542.  550.  559 
portion    of   Stenson's    duct, 
523 
Buccinator  m.,    501,   485,  491. 
542.  550 
action,  502 
insertion,  501 
nerve  supply,  502 
origin,  501 
relations,  501 
Bueco-pharyngeal  fascia,  501 
Burdach,  column,  444 
Bui-sa,  carpal,  great,  1,')7,  166 
absce»<,  158 
of  mammary  gland,  54 
palmar,  157 

abscess,  158 
subacromial,     inflammation, 

223 
sulxleltoid,  379 
abscess,  379 
inflammation,  379 
Bursa*  of  ell)o\v,  228 
of  olecranon,  188 
of  shoulder-joint.  223 
of  upper  extremity,  28 


C. 

Canal,    central,    of   spinal    cord, 

43() 

tumors  within,  449 

of  Huguier,  555 

osteo-librous,  of  hand,  167 

Cancellous  tissue  of  long  bone, 
o-o 
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Ca^xsalar  ligament  of  carpo-metsi- 

crarpal    joiut. 
tirstset,  230. 
231 
second  set,  245 
of  occipito-atlantal  joint, 

423,  417 
of  mdio-Ciirpal  joint, 

235 
of  shoulder -joint,   223, 

218 
of  vertebrae,  416,  413 
Cervical,  417 
Capsnie  of  mammary  gland,  54 
Carcinoma, course  of  metastasis, 57 
c<Iema  of  arm,  HI 
of  axillary  Ivmpliatic  glands, 

92 
of  mammary  gland,  53,  57 
of  tul>ercles  of  Montgomery, 
57 
Caries  of  vertebnc,  546 
Carotid  a.,  546 

common,  lino.  487 
extt'rnal,  542.  550 
internal,  593,  579 
course,  593 
lobe  of  parotid  gland,  520 
Carpal  arch,  anterior,  173 
hemorrhage,  180 
posterior,  210,  194 
branches,  210 
artery,  anterior,  radial,  144, 
135.   145.    173. 
177 
ulnar,     148,     135, 
140,       141. 
145,       173, 
177 
anivstomosis,  148 
IKDsterior.     radial,     211, 
145.    177,   200. 
206 
ulnar,  211,  140. 
141.  177.   200. 
206 
recurrent,      180,      145. 
173.  177 
anastomosis,  180 
coui-se,  180 
bursa,  157 

al>sress,  158 
great,  166 
joints,  238 

blood  supply,  242 
formation,  23H 
lii;aiiH*nts,  23S 
movements.  212 
n«*rve  sn[>i)ly,  242 
ligjinu'ut.  doi-sal.  231 
Carix)-m«ta('arpal      joint,      231, 
235 
Ih-stsct,  212 

blood      siip]»lv, 

2 15 
loiniation.  2  12 
liuam<'iit>;.  212 
nin\rniriit<.  '1 15 
nnvr     <iipi»]v, 
21") 
s«M'oiid  <<'t.  2  15 

blood       supj)lv. 
215 


Carpo-metacarpal    jolDt,    seirond 

set,      forma- 
tion, 245 
ligaments,  345 
movements,  245 
Derve     supply. 
245 
ligaments,  anterior,  235 
Carpus,  centers  of  ossitication,  269 
development,  269 
dislocation,  255 

structures  involved,  255 
excision,  263 
fracture,  278 

displacement,  278 
front  of,  31 
pisilbrm  l)one,  31 
synovial  niembrane,  242 
Cartihige,  articular,  212 

interarticular,  216,  214 
of  pinna,  529 
tarsal,  457,  516 
Caruncula  lachrvmalis,  512,  515, 

513 
Cauda  ecjuina,  435,  429.  433 
Cavernous  sinus,  589,  579 

relation   of,  to  Gass-erian 
ganglion,  589 
Cavity,  glenoid,  219 
Cells,' sphenoidal,  578 
Centers  of  ossification  of  carpus, 
269 
of  clavicle,  266 
of  humerus,  263 
of  metjicarpal  >x)nes,  269 
of  phalanges,  269 
of  radius.  266 
of  scapula,  266 
of  ulna,  269 
Central  canal  of  spinal  conl,  436 
Cephalic  groove,  64 

vein,  27,  103,    59.  70.   71. 
76,    77.     100,    110, 
128 
median,  103,  100,  128 
Cerebellar  nerve  tract,  443 
Cerebral  fissures,  lines.  453 

vein,  superior,  573 
Cervical    enlargement  of   spinal 
cord,  428 
int<*rtransversales  m.,  407 
nerve,  eighth,  86 

posterior     division, 
410 
fifth,  87 

l)osterior      division, 
410 
first,    posterior    primary 

division.  409 
fourth,  87 

jM)sterior     <livision, 
410 
second,  posterior  primary 

division,  409 
seventh.  87 

posterior      division, 
410 
sixth,  87 

lK)^terior      division, 

no 

third,  ]M>sterior  division, 
.  410 
nerviw,  oiiirin.  !{<>! 


Cervical  plexus,  posterior,  of  Cm- 
veilhier,  409 
vein,  deep,  403,  509 
vertebne,  abscess,  356 
diseases,  356 
spine  of  seventh,  361 
of  sixth,  356 
Cenricalisascendensm.,  400,  396. 

397 
action,  400 
insertion,  400 
nerve  supply,  400 
origin,  400 
relations,  400 
Cervico-basilar    ligament,     420. 

421 
Check  ligament,  423 
Cheek  Iwne,  460 
Chest,  auscultation,  352 
percussion,  352 
superficial  fascia,  48 
Chorda  tvmpani  n.,   555,    542. 

550    5*59 
Chonlce  Willisii,  583 
Ciliary'  m.,  of  orbicaloris  palpe- 
brarum, 497 
Circular  method  of  amputation, 

280 
modified.  280 
sinus,  590,  578.  579 
Circulation,  collaternl,  after  liga- 
tion of  axillary*  a., 
306 
brachial  a.,  308,  309 
radial  a.,  311 
ulnar  a.,  311 
of  arm,  diagram,  324 
of  elbow,  114 
of  fingers,  diagram,  325 
of     (brearm,     diagram, 

325 
of  liand,  diagram,  325 
Circulns  tonsillaris,  562 
venosus.  Haller,  57 
Circumflex  a..  184,  185 

anterior,     89,    76.    77. 
111.  118 
anast<»mosis.  85,  89 
branches,  89 
in  excision  of  shoul  - 
der-joint.  89 
posterior.  K5,  111.  184. 
185 
anastomosis,  65,  86 
incision,  40 
ligation,  306 

structures      in- 
volved, 306 
operation  to  exiMise, 
341 
nerve,  90,  124,  380,  76.  77. 
87.  184.  195.  381 
branches,  90,  124 
cutaneous  branch,  97 
irritation,  314 
motor  points,  41 
operation  to  expose,  341 
stretching,  306 

structures  Involved, 
306 
traama,  124 
vein,  posterior,  341 
Cirsoid  aneurysm,  470,  463 
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ClassificatioD  of  joints,  215 
Clavicle,  18,  62 

articulutious,  18 
centers  of  ossification,  266 
development,  266 
dislocation,  18,  248 

structures  involved,  248 
excision,  260 

structures  involved,  200 
fracture,  18,  269 

displacement,  270,  268 
structures  involved,  269 
sarcoma,  261 
Clavi-pectoral  fascia,  07 
Clavua,  564 
Clawed  hand,  277 
Coccyx,  361 

Collateral  circulation  after  ligation 

of  axillary  a.,  300 
brachial  a.,  308,  309 
radial  a.,  311 
ulnar  a.,  311 
digital  a.,    162,   140,   159. 
173.  177 
line,  176 
nerve,  162,  156.  159 
Colles*  fracture,  277,  276 

displacement,  277,  276 
structures  involved,  278 
Column  of  Buniach,  444 

of  Turck,  443 
Columna,  nasal,  458 
Come<lones,  524 
Comes  nervi  mediani,  147 
Commissure,  gray,  of  spinal  cord, 
430 
palpebral,  512 
white,  of  spinal  cord,  436 
Common  carotid  a.,  line,  487 
interosseous    a..     147,    140, 

141.  145.  203 
ligament,  anterior,  of  verte- 
bne,  412,  413,  417 
posterior,    of    vertebrae, 
412.  413 
Communications  of  facial  v.,  511 
Compartments  of  anterior  annular 
ligament.  157,  167 
osteo-fa.s(!ial,  of  arm,  108 
posterior    annular  ligiimcnt. 
197 
Complexus  m.,   401,  373,  396. 
397 
action.  402 
blood  supply,  402 
insertion,  4(il 
nerve  supply,  402 
origin,  401 
relations,  401 
Compression,  digital,  of  axillarv 
a.,  82 
of  brain,  572 
Compressor    narium    minor    m., 
491 
nasi  ni.,  493,  491 
action,  493 
insertion,  493 
nerve  supply,  493 
origin,  493 
Concha,  524,  525 
Condyles  of  humerus,  28 
fracture,  274 

displaocnjont  in,  274 


Condyles  of  humerus,  fractures, 

structures  involved,  274 
Congenital    variations   of  mam- 
mary gland,  63 
Congestion  of  conjunctiva,  515 

of  scalp,  479 
Conjunctiva,  515,  496,  517 
congestion,  515 
corneal  portion,  515 
palpebral  portion,  515 
reflected  portion,  515 
sclerotic  portion,  515 
Conoid  ligament,  221,  218 
Contents  of  anatomic  snufT-lwx, 
32 
of  axilla,  80 

of  infra-clavicular   triangle, 
deep,  73 
superficial,  67,  70 
of  osteo- fascial  compartments 

of  arm,  108 
of  parotid  gland,  521 
of  pterygo-maxillary  region, 

543 
of    spheno-maxillary    fossa. 

557 
of  sulxKJcipital  triangle,  407 
of  triangle  at  ell)ow,  130 
of  zygomatic  fossa,  557 
Contraction   of   fingers,    Dupuy- 

tren's,  101 
Conns  mednllaris,  428 
Cooper,   Sir  Astley,  ligament,  54 
Coraco-acromial  arch,  222 

ligament,    27,    2  2  2,    115, 
118.  218.  219 
Coraco-brachialis    m.,    120,    65, 
70.     76.    77.     110. 
115.  118 
action,  120 
blood  sujiply,  120 
insertion,  120 
nerve  supply,  120 
origin,  120 
relations,  120 
Coraco-clavicular  ligament,  221 
Coraco-hunienil    ligament,     22.3, 

218 
Coracoid  proce**,    18,    270,    43, 
115 
fracture,  270 
Cord,  spinal,  429.  439 

arachnoid,  431,  429 
areas,  motor,  445 
reflex,  445 
sensory,  445 
arteries,  444 
blood  supply,  427 
central  canal,  430 

tumors,  449 
commissure,  grav,  430 

white,  430 
disease,  446 
dissection,  428 
dura  mater,  A2^.  429 
enlargement,       cervical, 
428 
Inmbar,  428 
fissures,  435 
in  fetus,  428 
injuries,  4  19 
lesions,  440 
me<lian  a.,  444 


Cord,    spinal,    membranes,   428, 
429 
motor   tract,    degenera- 
tion in,  450 
nerve  tracts,  443,  441 
pia  mater,  432,  429 
protection,  449 
sections,  437 
structure      of,      macro- 
scopic, 436 
veins,  445 
Corneal  portion    of  co^janctiva, 

515 
Coronal  suture,  452 
Coronary  a.,  inferior,  of  lip,  507, 

472.      477, 
504 
anastomosis,  507 
course,  507 
superior,    of    lip,     507, 
472.      477, 
504 
anastomosis,  507 
Coronoid  head  of  pronator  radii 
teres  m.,  140,  141 
process  of  ulna,  278 
fracture,  278 

displacement, 

278 
structures     in- 
volved, 278 
Corrugatorsupercilii  m.,  498,496 
action,  498 
insertion,  498 
nerve  supply,  498 
origin,  498 
Costo-clavicular  ligament,  210 
Costo-coracoid  membrane,  68,  62, 

70 
Cranial  nerves,  579. 
Cranio- vertebral  muscles,  41 
posterior.  407 
j  Cranium,  liones  of,  452 

landmarks,  451,  453 
Crest  of  ilium,  ,302 
Crista  Galli,  579 
Crucial  ligament  of  atlanto-axoid 

joint,  420,  421 
Cruveilhier.  cervical  plexus,  409 
Cuneiform  bone,  31 
Curvature  of  spine,  352 

angular,  355,  359 
lateral,  355,  358 
normal,  358,  359 
Cutaneous  branch,  dorsal,  of  ul- 
nar n.,  151,  196,  97, 
140.  141 
external,     of    musculo- 

spiral  n.,  97,  100 
inferior  external,  of  mus- 
culo-spiral  n.,  96 
of  niusculo-spiral  n., 
1H8,  195 
internal,     of     musculo- 
spiral  n.,  103,  188,  77 
of  circunjfiex  n.,  97 
of  median  n.,  129 
of  ulnar  n.,  126,  151 
palmar,    of   median   n. , 
148,  97 
of  radial  n.,  196,97 
of    ulnar    n.,    151, 
97 
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Cutaneous  branch,  superficial,  of 
musculo -spiral  n.,  96 
nerve,  exterual,  126 
course,  38 
internal,    91,    96.    124, 
76.  77,  87.  97. 
100.  110.  128 
branches,  124,  97 
course,  38 
lesser  internal,  103,  188, 
195,  76.  77,  97,  110 
nerves,  anterior,  52 
lateral,  52 
of  arm,  97 
of  back,  371,  369 
of  foreanu,  97 
of  front  of  arm,  96 
palmar,  152 
Cyst,  submammary,  58 


Darwin's  tul)er('le,  527 
Deep  palmar  arch,  179,  145,  173. 

177 

branclie^s,  180 

ciMii-so,  18i) 

line,  122. 176.  300 

relations,  180 
woun<ls.  180 
Degeneration   in   motor  tract  of 

sj)iu:il  cord,  450 
Deltoid  m.,  27,  378,  65,  70.  71. 
76,    77,    110,   115. 
184.  341,  373 
action,  379 
atrophy,  27,  2.'>1,  379 
})I(K)(l  supply.  379 
insertion,  378 
nerve  snpply,  379 
<>ri;iin,  37h 
relations,  378 
tubercle,  IH 
Del  to- pectoral  sulcus.  64 
Density  of  temporal  fascia,  4*^2 
Dental  a.,  anterior,  546 

suiK-rior,  51^5,  559 
iufrrior,  517,  542.  546. 

550.  559 
luiddh'  supt'rior.  559 
posterior,  51*^,  546 
nerv<',  anterior  superior,  561, 
559 
iniVrior,  7^:^7^,  542,  550, 

559 
iiiiddlt.!     Mipi'iinr,     r).'>»^, 

559 
posterior   supcrinr,    5r»s, 
542.  559 
Dvprcssor  alic  na^i  m.,  ■\\)\ 

action,   \\)[ 
iiis'itioii.    1!)  1 
ncrvr      su])plv, 

l!»l 
«»i'iL:iii.  A\y\ 
Liniinli  oiis  m.,  .".no.  491 
attinii.   50(» 
iiwcitioii,  ."lOo 
11(1  \c      .-iijiply. 

.")!)( 1 
OlJLlill.    .'>H(| 


Depressor  labii  inferioris  m.,  500, 

491 

action,  500 
insertion,  500 
nerve     supply, 

500 
origin,  500 
rehitions,  500 
Descending  branch   of  acromio- 
thoracic  a.,  48 
palatine  a.,  548,  546 
Development  of  Iwues  of  npper 
extremity,  266 
of  cardial  )>ones,  269 
of  clavicle,  266 
of  humerus,  266 
of  metiicarpal  bones,  269 
of  phalanges,  269 
of  radius,  266 
of  scapula,  266 
of  ulna,  269 
Diagnosis  of  lobar  yineumonia.  352 
Diagram  of  axillary  ftiscia,  62 
of  collateral    circulation   of 
arm,  324  I 

of  lingers,  325  i 

of  forearm,  325 
of  pectoral  fascia,  62 
Diaphragm  of  pituitary  fossa,  581 
Diaphragma  sella;,  581 
Digastrii!  fossii,  455 

nerve,  533 
Digital  a.,  collateral,    162,  140. 

159.  173.  177 
line.  176 
dorsal,  211 

anastomosis,  211 
of  hand,  161,  140,  141. 
145,  156.  159. 
173.  177 
line,  176 

of    bifurciitiou, 
37 
rclatiims,  162 
coTnpression  of  axillary  a..  82 
ncrvL',  collateral,    162,  156, 
159 
from  median  n.,  167 
l"r«>ni  radial  n.,  97 
from  ulnar  n.,  162,  159 
Tacinian  bodies,  167 
relations,  167 
Dil.itor  naris  ni,,  493 

action,  493 

insertion.  493 

iKMvc  sn])i)ly,  49;{ 

origin,  A%\ 

narium  m.,  anterior.  491 

jiostcrior,  491 

Dimple  behind  elbow,  2*^,  25 

Diploc.  463 

Diploic  v.,5()^,  569  1 

Disarticulation      of     metacarpal    , 

bones,  2S4 
structures  involved, 

of  radio-carpal  joint.  2*<4 

structures  involved. 
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I>i<rv.    intervertebral,   41r2,   413. 

425  ' 

]);>tM-t  s  in\(i|\iuir  facial  v.,  511       I 


Dislocation  at  ellK>w,  252 
at  radio-carpal  joint.  235 
of  bicepH  tendon,  27 
of  carpus,  255 
of  clavicle,  248 
of   humerus,    18,    248,   29. 
249 
subclavicnlar,  251 
snbconiooid,  251 
suliglenoid,  27,  246 
BubspinooM,  251 
of  metacarpal  bones,  255 
of  phalanges,  256 
of  radius.  254 

and  ulna,  252 
of  scapula,  222 
of  nlna,  255 
of  vertebne,  424 
subclavicular,    of    hamerus. 

251 
subcoracoid,  251 
subglenoid.  27,  248 
subspinous.  251 
Dislocations,    general  considera- 
tion, 247 
Displacement  in  fractnre,  Colles*, 
of  radius,  277,  276 
of  car^uis,  278 
of  clavicle,  270.  268 
of  condyles  of  bameras, 

274 
of  coronoid    process  of 

ulna,  278 
of  humerus,     condyles, 
274 
epiphysis,  273 
intereondyl<»id ,  274 
neck,  anatomic,  273 
surgical,      273, 
272 
shaft,  273 

supra-condyloid,  274 
tnl)erositv,    greater, 
273 
of    meticarpal      boues, 

278 
of   neck,    anatomic,    of 
humerus,  273 
surgical,      of      Ini- 
merus,  273,  272 
of  olecranon  process  ol 

ulna,  278 
of  plmlanges,  279 
of  radios,  277,  276 

and  ulna,  278 
of  shaft  of  humerus,  276 
of  ulna,  278 

snpra-condyloid,   of  hu- 
merus. 274 
Dissection  of  arm,  back,  188 
fn»nt,  96 
of  auri<'ular  region,  524 
of  axilla,  from  before  Imck- 
ward,  74,  76 
from  l>elow  upward,  95, 
76 
of  iMMk,  367 

incision,  365 
of  arm,  188 
of  forearm,  195 
of  hand,  209 
of  deep  infra-clavicnlar  tri- 

1  _       »fcO 
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Dissection  of  dura  mater,  575 
of  face,  489 

iucision,  461,  487 
of  forearm,  back,  195 

front,  125 
of  front  of  arm,  96 
of  forearm,  125 
of  hand,  152 
of  band,  back,  209 

front,  152 
of  infra-clavicular  triangle, 
deep,  73 
superficial,  67 
of  membranes  of  brain,  571 

of  spinal  cord,  42d 
of  neck,  incision,  487 
of  palm  of  hand,  152 
of  pectoral  region,  48 
of  pterygo-maxillary  region, 

540 
of  scalp,  465 
of  spinal  cord,  428 
of  superficial  infra-clavicular 

triangle,  67 
of  temporal  region,  489,  485 
of  upi>er  extremity,  47 
Dorsal  ligament  of  carpal  joint, 
238,  241 
of  carpo-m etacarpal 

joint,  242 
of  in  term  etacarpal  joints, 
245 
vertebrae,  abscess,  356 
CiirifS,  356 
D>rsalis    indicis    a.,    211,    145, 

177,  200.  206 
anastomosis,  211 
pollicis  a.,  211,   145,  177, 

200,  206 
scivpulaj  a.,  86,  3^4.  76,  77. 
84.    111.     185. 
343,  385 
anastomosis,  86,  384, 
385 
Dorsi-spinal  veins,  425 
Duct.  niLsal,  4")8 

Stenson's,  522.    472.    477. 
485.  491.  504 
course,  522 
division*^,  buccal,  .')23 

masscti'ric,  523 
line,  487 
relations,  522 
Ducts,  galaetophorons.  51,  55 
lacrymal,  orificf'  of,  517 
lactiferous,  54,  55 
of  Meibomian  gland,  512 
orifice,   517 
Dnpnytrcn's  eontraction,  161 
Dura  mater,  of  br.iin,  572.  573 
attaelinieiit,  575 
hlood  supply.  5!)0 
dissection,  575 
lavera.  575 
nerve  sai)i>ly.  5f)0 
processes,   581,  578 
])ulsations,  575 
sarcoma,  575 
sinus<s  5H2,  579 
h  e  m  o  r  r  ]i  age 
from,  i^HW 
of     spinal     f'ord,      428, 


Ear,  external,  465,  524 
arteries,  529 
divisions,  524 
muscles,  529 

extrinsic,  469 
intrinsic,  529,  527 
pinna,  524,  525 
landmarks,  565 
Eczema  of  nipple,  57 
Edema  of  arm,  81 

in   carcinoma  of   mam- 
mary gland,  81 
Eighth  cervical  n.,  posterior  divi- 
sion, 410 
cranial  n.,  579 
Elbow,  angle  of,  17,  21 

brachial  a.  at,  328,  329 
collateral  circulation,  114 
dimple  lichind,  28,  25 
dislocation,  252 
excision,  262 

structures  involved,  262 
landmarks,  28 
ligaments,  227,  225 
limits,  31 

median  n.,  328,  329 
nerves,  128 
triangle,  130,  131 
contents,  131 
Elbow-joint,  17,  225 

amputiition  through,  288 

structures  involved,  288 
blood  supply,  228 
bursic,  228 
formation,  224 
ligaments,  227 
movements.  17,  228 
nerve  supjily,  228 
relations,  227 
synovial  membrane,  228 
synovitis,  22?^ 
Eleventh  n.,  593,  579 
Embolism,  tat,  259 
Eminence,  frontal,  455 
hypothenar,  32,  172 
parietal,  456 
thenar,  32,  171 

muscles  forming,  171 
Encephalocele,  455 
Enlargements  of  spinal  cord,  cer- 
vical, 428 
luml>ar,  428 
Epiphysis  of  acromion  i)rocess,  18 
ununited.  266 
of  humerus,  fracture,  273 
Ej)istaxis,  507 
ICpithelioma  of  mammary  gland, 

57 
Epitrochlear  gland,  104 
Erector  spinic  m.,  390,  396 

blood  supply.  399 
insertion,  399 
nerve  supi)ly,  399 
orijiin.  399 
relations,  399 
Erysipelas,  4hO 

Kxcision   of    breast,    arteries   di- 
vided, 5H 
of  clavicle,  260  \ 

structures  involved,  260 
of  elbow.  262 


Excision  of  Lumeras,  head,  261 
shall,  262 

structures  involved, 
262 
of  metacarpal  bones,  264 

structures  involved, 
264 
of  phalanges,  265 

structures  involved,  265 
of  radio-carpal  joint,  263 

structures  involved, 
264 
of  radius,  263 

structures  involved,  263 
of  shoulder-joint,  89,  261 

structures  involved,  261 
of  ulna,  263 

structuras  involved,  263 
Excisions,  general  considerations, 

259,  260 
Exostosis,  260 
Expression,  facial,  460 
Extensor  brevis  poUicis  m.,  207 
carpi  radialis  brevior  m.,  198, 

135,       140. 
141.       184. 
194 
action,  198 
blood     supply, 

198 
insertion,  198 
nerve     supply, 

198 
origin,  198 
relations,  198 
lougior      m.,      198, 
128.       131, 
135.       140. 
141,       184. 
194.  200 
action,  198 
blood      supplv, 

198 
insertion,  198 
nerve     supplv, 

19H 
origin.  198 
relations,  198 
tendcm,  206 
ulnaris  m.,  201,  194 
action,  202 
blood      supplv, 

202 
insertion,  201 
nerve     snpi)lv, 

202 
origin,  201 
relations,  201 
tendon,       200, 
206 
communis  digitorumm.,  198, 

184.  194 
action,  201 
blood      supjdv, 

201 
insertion,  201 
nerve      suj>plv, 

201 
origin.   198 
relations.  201 
tendon,  206 
indicis  m..  208,  200 
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3m.,blooilsapply, 
208 

sertion,  208 
jrve  supply,  208 
igiu,  208 
lations,  208 
ndou,  206 
icis  m.,  207.    Vide 
Secuiidi    luter- 
II icis  Muscle. 
itim.,  201,  194 
actiou,  201 
blood     supply, 

201 
insertion,  201 
nerve     supply, 

201 
origin.  201 
relation.s,  201 
tendon,  206 
•arpi   ix)llicis   ni., 
207,         194. 
200 
action,  207 
blood     supply, 

207 
insertion,  207 
nerve     supply, 

207 
orijjcin,  207 
relations,  207 
tendon,       131,    i 
140.       206, 
337  ! 

nodii  ]>olliei?  ni.,    | 
207,        194, 
200 
action,  207  ' 

blm)d     supply,    | 

207 
insertion,  207       ' 
nerve     supply,    i 

207 
origin,  207  I 

relations,  207       | 
tendon,      131, 

206,  337         I 
jrnodii  iM>llicrisni., 

207,  194. 
200  I 

action,  208 
blood      supplv, 

20S  '      I 

insertion,  2()H 
nerve     sui>ply,    ' 

:i(N  '      I 

origin,  207 
relations,  208 
tendon,       206.    i 
337 

imon,  169 

}) 

Ml.  210 

iiiicrs   .ind    band, 

(l(M'i>.  l!»T  1 

lial.  1!»7 

pcrtirjjil.  1i>T  ' 

jnnrliai:*'.  ."»7."».  HJJT 

liiiiX  in.  7^\\< 

MT,    ;nii|mt;if i«»n'^, 

r  \  ii^Av,  40 


Extremity,  upper,  arteries,  lines, 

articulutioDS,  17,  215 
bones  of,   development, 

266 
dissection,  47 
divisions,  17 
joints,  17,  215 
landmarks,  17,  18 
movements,  17 
nerves,  stretchine,  311 
posterior  view,  4l 
surface  markings,  17,  18 
Eye,  appendages,  512 

landmarks,  457 
Eyeball,  513 
Eyebn)\v,  512 

muscles,  494 
Eyehushes,  512,  515 
Eyelids,  512.  516 

are<^lar  tissue,  516 
blood  suj)ply,  519 
lympbatics,  519 
muscles,  494 
nerve  supply,  519 
veins,  519 


P. 

Face,  abscess,  490 
appearance,  456 
arteries,  460,  472,  477.  504 
dissection,  489 

incision,  461,  487 
fascia,  sui>erlicial,  490 
incision  lor  dissecting,  461, 

487 
landmarks,  456 
lympbatics,  567 
muscles,  490,  477.  491 
nerves,  555,  473,  477,  484 
.skin,  4H9 

surface  markings,  456 
vascularity,  511 
veins,  509 
wounds,  511 
Facial  a.,  502,  472.  477.  484. 
485.  504 
anastomosis.  512 
brandies,  507 
course,  502 
line,  487 
relations,  .502 
transverse,     50?^,     472. 
477.  484.    504. 
542 
anp.'^tomosis,  508 
expression,  460 
nerve,  5:{0,  592,  484,  485 
brandies,  530 
])uc('al  brancb,  53,%  473, 

477. 484 
coui'se,  .■>30 
<li«rastric  brancb,  533 
divisions  of,  facial,  530 
intra-cranial.  530 
tcni]>oraI,  5,30 
iiifni-niaxillarv    brancb, 

484 
inlni-orbital       brancb, 
473,  477.  484 


Facial  nerve,  malar  biaucb,  473. 
477.  484 

operation  to  expose,  539 
paralysis,  534 
stylo-hyoid  branch,  533 
snpra-maxillarv  branch, 

534,  473,  477.  484 
tem|X)ral    branch,    476, 
473.  477,  484 
vein,  508,   477.   484,  485. 
509 
arterial  blood  in,  511 
communications,  511 
course,  511 
deep,  551 

diseases  involving,  511 
line,  487 
relations.  511 
transverse,  509 
Fades  Hippocratica,  457 
Falx  cerebelli,  681,  582,  578 

cerebri,  576,  581,  582.  578 
Fascia,  axillary,  68,  74,  59 

bicipital,    119,     110.   115. 
128. 131. 135.  140. 141 
clavi-pectoral,  67 
deep,  of  arm,  100 
back,  lb8 
front,  107 
of  back,  371 
of  forearm,  101 
back,  196 
front,  129 
palmar.  158 

abscess,  158 
pectoral,  67 
infra^pinons,  380,  :{83 
lumbar,  409,  396.  397 

formation,  409 
palmar,  deep,  158.  156 
aliscess,  15H 
dividing  line.  :VJ 
superficial,  153 
parotid,  520 
pectoral,  63,  59 
superficial,  of  chest,  4R 
vessels,  48,  49 
of  face,  490  , 
of  forearm,  front,  126 
of  front  of  arm.  96 
of  hand,  front,  152 
of  pectoral  region.  49 
of  scalp,  466,  463.  467 
palmar,  153 
snpra-spinous,  383 
temporal,  482,  484 

alvscess  beneath,  482 
densitv,  482 
relations,  482 
vertebral,  394,  373.  396 
Fat  eml)olism,  259 

orbital,  496 
Felon,  deep,  168 

superficial,  168 
Fetal  skeleton,  skiagraph,  257 
Fetus,  spinal  cord  in,  428 
Fibro-cartilage,  interarticular,22l 
interosseous,  of  carpal  joint. 
238 
Fifth  cervical  n.,  posterior  divi- 
sion,  410 
nerve,  539.  592,  559.  579 
branches,  539 
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FUum  terminale,  428,  432,  429. 

Flexor  carpi  aluaris  m.  in  ampu- 

433 

tation  of  fore- 

Fingers,   back    of,    lymphatics, 

arm,  134 

195 

insertion,  134 

collateral  circalation,  325 

nerve     sapply, 

extensor  m.  of,  deep,  197 

134 

radial,  197 

origin,  134 

superficial,  197 

relations,  134 

First  cervical  u.,  posterior  primary 

tendon,  173 

division,  409 

longus  pollicis  m.,  138,  135, 

n.,  691 

140,  141 

Fissura  piilpebrarnm,  512 

action,  138 

Fissareof  belix,  530 

blood     supply, 

of  Santoriui,  530,  527 

138 

of  spinal  conl,  antero-lateral, 

insertion,  138 

435 

nerve     supply, 

median,      anterior, 

138 

435 

origin,  138 

posterior,  435 

relations,  138 

postero-lateral,  435 

tendon,       167, 

palpebral,  457,  513 

140.       159, 

Fissures,  cerebral,  lines,  453 

173 

Fistula,  salivary,  523 

ossis  metacarpi  minimi  digiti 

Flap    method    of     amputation, 

m.,    179.      Vide  Opponens 

281 

Minimi  Digiti  Muscle. 

Flexor  brevis  minimi  digiti  m.. 

profundus     digitorum     m., 

179,        140. 

137,         140. 

141,       159, 

141.  200 

173 

action,  138 

action,  179 

blow!     supply, 

bloml      supply. 

138 

179 

insertion,  137 

insertion,  179 

nerve     supply. 

nerve     supply. 

138 

179 

origin,  137 

origin,  179 

relations,  137 

relations,  179 

tendon,        137, 

pollicis  m.,    171,    140, 

167,        159. 

159.  206 

166.  173 

action,  172 

sublimis  digitorum  m.,  134, 

blood     supply, 

131 

172 

action,  137 

head  of,    deep, 

blood     supply. 

171 

137 

superficial, 

head  of,  humer- 

171 

al,  134 

insertion,  171 

radial,      134, 

nerve     supply, 

140.  141 

172 

ulnar,  134 

origin,  171 

insertion,  137 

relations,  172 

nerve     supply, 

carpi  radial ia  ni.,  133,  110, 

137 

118.       131. 

origin,  134 

135.  173 

relations,  137 

action,  133 

tendon,        167, 

blcKxl      supply. 

159.       166. 

133 

173 

in^i<'rtion,  133 

tendons,  167 

nerve     supply, 

insertion,  168 

133 

sheatbs.   166 

origin,  133 

tlieea,  166 

relations,  133 

Folds  of  axilla,  27,  24 

tendon.  135 

Fontiincl,  anterior,  452 

ulnaris    ni.,    131,    110, 

j>osterior.  452 

118.       128. 

Fonnnen  eiccuni,  579 

131,       135, 

infra-orbital,  459,  563 

140.       141, 

luagiinin.  siiperior,  582 

185,       194. 

mental,  451)                                  : 

200.  381 

oeeipital,  su]>erior.  582 

action,  131 

of    sj)h«'iio-n)axillary     fossa. 

blood      .sni)ply, 

5.)< 

131 

ptervjro-palatine,  557 

beads,  134 

rotnnduni.  557 

Foramen,  spheno-palatine,  557 
superior  occipital,  582 
sapra-condyloid,  28 
supra-orbital,  459 
Forearm,  31 

amputation,  287 

flexor  carpi  ulnaris  m. 

in,  134 
structures  involved,  287 
arteries,  145 
back  of,  dissection,  195 
fascia,  196 
muscles,  194 
nerves,  195 
veins,  101 
collateral  circulation,  325 
cutaneous  nerves,  97 
fascia,  101 

front  of,  dissection,  125 
fascia,  deep,  129 

superficial,  126 
veins,  100 
intermuscular  septum,  129 
interosseous  membrane,  234, 

140.  235 
landmarks,  31 
lymphatics,  129 
muscles,  130,  131 
section  of,  transverse,  286 
superficial  arteries,  129 
Forniation  of  carpal  joint,  238 
of     carpo-nietacarpal    joint, 
fii-st  set,  242 
second  set,  245 
of  elbow-joint,  224 
of  intermetacarpal  joints,  245 
of  lumbar  fascia,  409 
of  medio-carpal  joint,  241 
of   metacarpo-p halangeal 

joints,  246 
of  palmar  arch,  deep,  1 90 

superficial,  161 
of  radio-carpal  joint,  234 
of  radio-ulnar  joint,  inferior, 
233 
superior,  233 
of  scapulo-clavicular  joints, 

221 
of  shoulder-joint,  222 
of  sterno-clavicular  joint,  215 
of  suboccipital  triangle,  407 
Fossa,  antecubital,  38 
digastric,  455 
infra-clavicular,  18 
of  antihelix,  524,  525 
of  helix,  524,  525 
of  scapula,  383 
pituitary,  diaphragm,  581 
seaplioid,  of  ear,  524 
spheno-niaxillary,  557 
con  tenths,  557 
foramina,  557 
zygomatic,  557 
contentxS,  557 
Fcmrtb  cerviciiln.,  posterior  divi- 
sion, 410 
nri  ve,  592,  579 
Fractures,   comj^und,    of  skull, 
571 
general  consideraticms,  269 
intereondyloid,  of  humerus, 

274 
nerve  injury  following,  274 


614 


INDEX. 


Fractures  of  acromion  process,  18, 
270 
of  carpus,  278 
of  clavicle,  269 

displacement     in,    270, 
268 
of  condyles  of  humerus,  274 
of  coracoid  process  of  scapula, 

270 
of  coroiioid  process  of  ulna, 

278 
of  humerus,  270 

intercoudyloid,  274 
of  anatomic  neck,  273 
of  condyles,  274 
of  epiphyses,  273 
of  shaft,  273 

displacement, in  272 
of  surj^ical  neck,  273 
of    tul)erositv,    j;reater, 

273 
snpra-condyloid,  274 
of  metacarpal  lx>ne.s,  278 
of  neck  of  humerns,  273 
of  nidi  us,  277 
of  scapula,  270 
of  olecranon  process,  278 
of  phalanjj;es,  279 
of  radius,  277 

and  ulna,  278 
of  scapula,  270 

of  spine,  270 
of  shaft  of  humerus,  273 
of  skull,  base,  55(> 
of  spinal  column,  449 
of  ulna,  278 
of  vertebne,  424,  449 
supra-<*ondvIoid,  of  humerus, 
274 
Front  of  arm,  dissection,  9() 
muscles,  114 
of  forearm,  dissection,  125 
fascia,  12(>,  129 
veins,  100 
Frontal  a.,  470,  467.  472,  477. 
484,  504 
anastomosis,  470 
b<me,  sinuses,  455 
diploic  v.,  571,  569 
eminences,  455 
lvmi)liaties,  479 
sinuses,  517,  569.  573 
suture.  452 


vein, 


509 


Fnmtalis   m.,    479,    491. 

OeeiiMto-fnHitalis  Muscle. 
Fronto-sphenoid  iliploic   v., 

569 
Funow,  nuchal,  351 
of  linuers,  37 
of  wrist,  31 
palmar,  34 

llexor.  37 
spinal,  351 


VUle 
57 1 , 


G. 

(Jala<'toj)li(»ron<  Hucts.  54.  55 

(iaIcM.  vein.    578 

(T;d\.'ni(»-|»iin<  Inrr  in  ti«atin«nt  uf 

•I  iK-ii  ri-^»M      •>' W 


Ganglion,  197 
Arnold's.  555 
Gasseriun,  594,  559,  579 
bRmches,  594 
relations,  594 

to  cavemoos  sinus, 
589 
removal,  595 
Meckel's,  561.  550,  554 
of  Wrisben?,  200 
oUc,  555,  554 
spheno-palatine,  561 
Gangrene   following    ligation   of 

arteries,  304 
Gasseriau  ganglion,  594,559, 579 
branches,  594 
relations,  594 

to  cavernous  sinus, 
589 
removal  of,  595 
Gingival  a.,  546,  559 
Glabella,  452,  458 
Gland,  epitrochlear,  104 
lacrvmal,  517 

parotid,  520,  472,  477,  491. 
504 
con  tenths,  521 
lobe,  ciirotid,  520 
glenoid,  520 
pterygoid,  520 
removal,  522 
sensory  nerves,  521 
wounds,  522 
Glands,  axillary  lymj)hatic,  92 
in      carcinoma     of 
mammary   gland, 
92 
>)uccal,  502 

lymphatic,    auricular,  poste- 
rior, 566 
axillary,  92 
buecai.  566 
lingual.  567 
njastoid,  566 
maxillary,   internal,  567 
oc<*ipital,  566 
of  arm,  104 
of  hea(l,  566 
parotid,  521,  566 
|>osterior  jiliarvngeal,  567 
subniaxillarv,  5(J6 
suboeeipitai,  566 
mannnary,  53,  55 
acinic,  55 
ampuUic,  54,  55 
blood  sui)ply,  57 
eai>sule,  54 
can'inoma,  53,  57 
e]>ithelioma,  57 
in  males,  53 
lobes,  54 
lobules.  54 
lynii)hatics,  57 
nerve  su])ply,  57 
struetiire,  54 
sujHM'Uunierarv,  53 
suspensory  ligament,  54 
veins,  .57 
Meiljoniian,   457,    516,  496, 
51.7 
duets,  512 

oriliee,  517 


Glands,  aeba<;eoo8,  of  nipple,  54 
Gleno-humeral  lii^iment,  223 
Glenoid  cavity,  219 

ligament  of  interphalangeal 
joint,  247 
of  metacarpo-phalangeftl 

joint,  246 
of  shonlder-joint,  223 
lobe  of  parotid  gland,  520 
GlosBO-pharyngeal  n.,  593 
GoU,  nerve  column,  444 
Gower's  nerve  tract,  443 
Great  palatine  n.,  554 
Groove,  bicipital,  27 
cephalic,  64 
for  bice|is  mnscle,  27 
Growth  of  bone,  259 
Gustatory  n.,  552 
Gynecomastia,  63 


Haller,  circulos  venosns,  57 
Hand,  32 

al)sces8,  37 
arteries,  145 
back,  209 

arteries,  206 
dissection,  210 
superficial  veins,  101 
tendons,  206 
veins,  195 
extensor    niu.scles  of,    deep, 
197 
radial,  197 
superficial,  197 
fascia,  superficial,  152 
landmarks,  32 
lines  of  arteries,  35 
palm  of,  dissection,  152 
line  for  arteries,  176 
skin,  152 
triangle,  32 
Harelip,  5aS 

operation,  508 

hemorrhage  in,  508 
Head,  accessory,  of  biceps  ni.,  119 
coronoid,   of   jironntor   radii 

teres  m.,  140,  141 
deep,  of  flexor  brevis  pollicia 
m.,  171 
of  pronator  radii  teres  m., 
130 
inner,  of  flexor  brevis  poUi- 
cis  m.,  140 
of  triceps  m.,  128 
long,  of  biceps  ni.,  114,  115, 
118 
of  triceps  m.,  191,  380, 
115,  118 
lymphatic  glands,  566 
of   fiexor  c-arpi  ulnnris  m., 
134 
sublimis  digitomm  m., 
humeral,  134 
radial,        134, 

140.  141 
nluar,  134 
of  humerus,  27 
of  median  n.,  123 

of  tri(!ep6  m.,  191,  380,  115, 
llfl 
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Head,  outer,  of  flexor  bievis  poUi- 


CIS  m., 


140 


radial,    of    flexor    subliniis 
digitoram  m..   134,   140. 
141 
short,  of  biceps  m.,  119, 115. 

118 
saperflciul,   of  flexor  brevis 
poUicis  m. ,  171 
of  pronator   radii    teres 
111.,  130 
veins,  529 
Helicis  miyor  m.,  529,  527 

minor  ni.,  529,  527 
Helix,  524,  525.  527 
fissure,  530 
fossa,  524,  525 
Hematoma  of  8c;ilp,  481 
Hemorrhaj^e,  extra-dural,  575,  597 
trephining  in,  598 
following  ligation  of  arteries, 

304 
from  artery  of  septnm,  507 
from  I'arpal  arch,  180,  187 
from  sinus  of  dnra,  583 
in  abscess  of  axilla,  79 
in  operation  for  harelip,  508 
into    pterygo-maxillary     re- 
gion, 556 
Horizontal    division     of    lateral 

sinus,  584 
Horner's    m.,  497.     Vide  Tensor 

Tarsi  Muscle. 
Huguier,  canal,  555 
Humeral  brauch  of  acromio-tho- 

racic  a.,  83 
anastomosis,  85 
head  of  flexor  sulilimis  digi- 
torum  m.,  134 
Humerus,  centers  of  ossification, 
2fi() 
condyles,  28 
development,  266 
dislocation,  18,  24*=^,  249 
subclavian,  251 

structuH'S  involved, 

sulK'oracoid.  251 

structures  involved, 

251,  252 

subglenoid,  27,  218 

structures  involved, 

248,  252 

excision  of  hea<l,  261 

of  siiart,  262 

fracture.  270 

intcrcondyl()i<1,  274 

of  cou<lyles,  274 

of  epiplivsis.  273 

of  neck," 273 

of  shaft.  273 

of    tul)erosity,    greatir, 
or 'J 

supra-condyloid,  274 
hea<l,  27 
nutrient  a.,  114 
tuberositv    of,    greater,    27, 
185 
lesser,  27 
Hunter's  method  of  treating  aneu- 

rvsm,  297.  295 
Hypo-glossal  n..  5J)3 
HyiK)thenar  eminence,  32,  172 


I. 

Iliac  crest,  362 

Ilio-costalis  m.,  399,  396.  397 
action,  399 
insertion,  399 
nerve  supply,  399 
origin,  399 
relations,  399 
Impulse,  motor,  450 
course,  450 
sensory,  450 
course,  450 
Incision  for  abscess  of  axilla,  79 
breast,  58 
parotid,  522 
for  dissection  of  back,  365 
of  face,  461.  487 
of  neck,  487 
for  exposing  axillary  a.,  64 
facial  u.,  536 
infra-orbital  n.,  563 
for  ligating  axillary  a.,  301 
brachial  a.,  301 
radial  a.,  301 
subscapular  a..  301 
ulnar  a.,  301 
for  musculo-spiral  n.,  94 
for  paroti<l  abscess,  522 
for  ]X)sterior  circumflex  a., 

41 
for  radial  n.,  301 
for  removing  growth  of  ax- 
illa, 81 
for  stretching  brachial  plex- 
us, 301 
median  n..  301 
for  ulnar  u.,  301 
Wilde's,  455 
Incisive  a.,  547.  546 

bninch  of  mvlo-hvoid  n.,  555, 
559 
Incisura  intertragica.  524,  525 
Infants,  mammary  gland,  63 
Inflammation  of  periosteum,  260 
of  scalp,  481 
of  shciith  of  flexor  tendons, 

157 
of  subacromial  bursa,  223 
Infra-clavicular  tnssa.  18 
triangle,  dce]>,  73,  71 
contents,  73 
dissection,  73 
superficial,  67,  70 
dissection,  67 
Infra-maxillarv  branch   of  facial 

n.,  534,  484 
Infra-orbital     arterv,     .540,    ,548, 
484.  542.  546,  550. 
559 
anastomosis,  540 
bran<'h  of  facial  n.,  533,  473, 

477,  484 
foramen,   -l.')9,  563 
margin.  45S 

nerve,   53f»,  561,   473.  484, 
559 
branches,  539,  561 
labial,  539,  484 
nasal,  TV.W).  484 
pajpebral,  539,  484 
opera tfon  to  expose,  5()3 
structures  involved, 
563 


Infra-orbital    plexus   of    nerves, 
533,  539 
vein,  540 
Infra-spinatus  m.,  383, 184. 185, 
373.  381 
action,  383 
blood  supply,  383 
insertion,  :{83 
nerve  supply,  383 
origin,  383 
relations.  383 
lufra-spinous  fascna,  380,  383 
Infra-trochlear    n.,     473,    477, 

484 
Infusion,  saline,  104 
Inion,  455 

Injuries  to  spinal  cord,  449 
Innominate  v.,  509 
Interarticniar  cartilage,  216,  214 

fibro-cartilage,  221 
Intercjirpal  joints,  238,  231,  235 
blootl  supply,  242 
ligaments,  238 
movements,  242 
nerve  supply,  242 
ligaments,  anterior,  235 
Interclavicular    ligaments,    216, 
214 
rehitions,  216 
Intercondyloid    fracture    of  hu- 
merus, 274 
displacement,  274 
structures  involved, 
274 
Intercostal     brauch    of   internal 
mammary  a.,  48 
muscles,  external,  391 

internal,  391 
nerve,  87 
vein,  425 
Intercosto-humeral  n.,    91,    188, 

59,  76,  77,  97 
Intermetacarpal  joints,  245 
blood  auppl}',  246 
formation,  245 
ligaments,  245 
nerve  supply,  246 
Intermuscular  sei)ta  of  arm,  107 
septum  of  arm,  external,  107 
internal,  107,  110 
of  forearm,  129 
Interosseous  a.,   .37,    140,    141, 

159. 173 
anterior,  147,  140.141, 

145.  177,  203 
common.  147,  140, 141, 

145,  203 
doi-^l.  145.  177,  206 
first,  211 
line,  176 

palmar,  180,  145.  177 
anastomosis,  180 
course,  IHO 
posterior,  208, 140, 141. 
145.   194.   200. 
203 
anastomosis.  208 
branches,  208 
relations,  208 
recurrent,     208,       111, 

145.  200 
second,  210 
third,  210 
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Interosseous  fibro-cartilage  of  car- 
I>al  joint,  238 
ligament  of  carpul  joint,  241 
of  carpo-metacarpal 

joint,  245 
of  intermetacarpal  joint, 
246 
membrane  of  forearm,    143, 
234, 140.  145,  203.  230. 
235 
muscle,  169 

dorsal,  211,  173,  206 
action,  212 
blood  supply,  212 
insertion,  211 
nerve  supply,  211 
origin,  212 
rebition,  212 
insertion,  169 
palmar,  187,  141,  173 
^tion,  187 
blood  supply,  187 
insertion,  187 
nerve  supply,  187 
origin,  187 
nerve,  anterior,   of  mediiin, 
148 
posterior,  209, 135, 140, 
141.  200.  203 
branches,  209 
relations,  209 
Interpalpebral  slit,  512 
Interphalangeiil  joints,  *J47 
bloo<l  supplv,  247 
ligaments,  247,  244 
movements,  247 
nerve  supply,  247 
position  of,  37 
svnovial  membrane,  247 
Interspinales  m.,  404 
action,  407 
blood  supply,  403 
insertion,  404 
UfTve  supply,  407 
origin,  404 
Tnterspinous  ligament,  41G,  413 
Intersutural  membrane,  481 
Intertransversale^  in.,  407 
action,  407 
blood  s»ij)ply,  403 
cervical,  407 
insertion,  407 
lumbar,  407 
Ui^rve  supply,  407 
origin,  407 
n'lati(»ns,  407 
tliora(tic.   4(»7 
Intcrtninsvrrsc  liiiaiiient,  410 
Intervrrtebral    dis<'>,    412,    413. 

425 
lutra-cranial  division  of  facial  n., 

•  ■(•iir^e.  r>!)l 
iirurcfiomv  of  inl»ri(»r  niaxil- 
larv  n.,  r>;)4 
<)r-ii|H-rior  niaxillarv  n.. 


I  Irritation    of  muscalo-spiral  n., 

I  314 

I  of  ulnar  n.,  314 

I  Iter  chordae  anterins,  555 


J. 

Joints,  212.     Vide  Articulations. 
Jugular  v.,  anterior,  509 

external,  509 
line,  487 

internal,  509 

posterior,  509 


(I  t 


Keratosis  senilis,  457 
Kidneys,  ]K)sition,  362 
Knuckles,  37 

landmarks,  37 
Kyphosis,  352,  358 


L. 

Labial  a.,  inferior,  507,  472. 477, 

504.  546 

anastomosis,  507 
branch    of   infra-orbital    n., 
539,  561,  484.  559 
Lacrymal  canaliculi,  512,  517 
caruncle,  513 
ducts,  oritice  of,  517 
gland,  517 
nerve,  5139 
))unctuni.  513 
sac,  4.")^,  517 
abscess.  508 
liactiferous  ducts,  54,  55 
Lacuna?  lateralis,  583 
La<*us  lachrvmalis,  512 
Lambda,  452 
Lainbdoid  suture,  452 
Landmarks  of  arm,  27,  21,  24. 
25 
of  auricle,  465 
of  axilla,  27 
of  back,  353 
of  neck.  351 
of  sliouider,  352 
of  trunk,  351 
of  cranium,  451,  453 
(►f  ear,  565 

Ot    CV«-,   4;>« 

<»f  face,  45() 
of  lorearm.  31 
of  baud,  32 
(►f  knuckl«*s.  37 
of  neck.  351 

of  back,  351 
of  pinna,  5(J5 
of  <lH)ulder,  352 

of  back.  :>52 
of  trunk.  351 

«>!'  back.  .351 
of  upper  extremity.  17 
Lateral  atlanfo-axoid  joint.  419 


Lateralis  nasi  a..  508 

anastomosia,  508 
Latissimus  dorsi  ni.,  375,  62,  65, 

70.  71.  76.   77. 
343.  373 
action,  376 
apouenrosis,      373, 

396 
blood  8up])1y,  376 
insertion,  375 
nerve  supply,  376 
origin,  375 
relations,  376 
tendon,  185 
Layers  of  dnm  mater  of  bmin,  575 

of  scalp,  4G5 
Leeching,  584 

Length  of  arms,  comparative,  18 
Lesions  of  spinal  cord,  446 
Levator  anguli  oris  ni.,  500,  491 

action,  5HH) 
insertion,  500 
nerve     supply, 

500 
origin,  500 
scapuls  m. .  377, 87, 373 
action,  377 
bUxKl     supplv, 

377 
insertion,  377 
ner>'e      supjdv, 

377 
origin,  377 
relations,  377 
labii  inferioris  m.,  500 
action.  500 
insertion,  500 
nerve     supplv, 

o(»0 
origin,  500 
superioris   alo^qne    nasi 

in.,   493, 
491 
action,  493 
insertion, 

493 
nerve   8ni>- 
ply,  493 
origin,   493 
relatione, 
493 
muscle,  4JH),  491 
aeti(»u.  499 
insertion,  409 
ner>'e      f«upply, 

499 
origin,  499 
relations,  490 
menti  m.,  491.     Vide  Leva- 
tor l>abii  Inferioris  MufM'lf*. 
palpebrse  8Ui»erioris  ni.,  519, 

517 
insertion,     49^, 

519 
origin,  519 
relations.  520 
Levatores  costamm  m.,  404,  397 
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iganient,  accessory,  of  shoulder, 

223 

acromio-clavicalar,    inferior, 

221,  218 

superior,  221,  218.  219 

annular,  of  wrist,   anterior. 

129,157,173. 
159.  230 
compartments, 

167 
relations,  157 
posterior,  129,   196, 
194.  206 
compartments, 
197 
anterior  atlniito-axoid,  419 
of  ellww.  227,  225 
of  interphalangeal  joint, 

247 
of  metocarpo-plialangeal 

joint,  246 
of  radio-cari>al  joiut.  237 
atlauto-axoid,  415 

anterior,  419.  417 
capsular,  417 
posterior,  419 
8ii|>erlicijil,  419 
capsular,    of     atlanto-axoid 
joint,  419,  417,  421 
of  carpal  joint,  23d 
of       carpo- metacarpal 
joint,  245,  230,  231 
of  occipito-atlautal  joiut, 

423,  417 
of     radio-carpal     joint, 

235 
of    shoulder-joint,    223, 

218 
of  vertebne,    415,   416, 
413.  417 
carpal,  dorsal,  231 
carpo-inetacarpal,     anterior, 

235 
ctTvico-basilar,  420,  421 
dieck,  423 

common,  antenor,  of  voite- 
braj,  417 
posterior,     of   vertebije, 
412,  413 
conoid,  221,  218.  219 
coraco-acromial,      27,     222, 

115.  118.  218,  219 
coraoo-claviculiir.  221 
coraco-huineral,  223,  218 
oosto-clavicuhir,  216 
crucial,      of      atlanto-axoid 

joint,  420,  421 
dorsal,  of  (^rpal  joint,  23^, 
241 
of     carpo-metacarpal 

joint,  242 
of  intermetacarpal  joint, 
245 
external  tarsal,  494 
gleno-hnmoral,  223 
glenoid,  219 

of  interphalangeal  joint, 

2 17 
of  metacnrpo-plialangeal 

joint,  246 
of'shouMer,  223 
inferior     acromio-elavicular, 
2>1.  218 


Ligament,    intercarpal,  anterior, 
235 

interclavicular,  216,  214 

relations,  216 
internal  lateral,  of  lower  jaw, 
543,  542.  550 
tarsal,  494 
interosseous,  of  carpal  joint, 
241 
of    carpo-metacarpal 

joint,  245 
of  intermetacarpal  joint, 
246 
interspinous.  416.  413 
intertransverse,  416 
lateral    external,    of   elbow, 
227,  225 
of  m  e  d  i  o  -  c  a  r  p  a  1 

joint.  242 
of  radio-carpal 

joint,  237 
of  wrist,  230,  231 
internal,  of  elbow-joint, 
227,  225 
of  m  ed  i  o  -  c  a  r  p  a  1 

joint,  242 
of   radio- carpal 

joint.  237 
of  wrist,  230.  231 
of  interplialangeal  joint, 

247 
of  metacarpo-phalangeal 

joint,  246 
of  thumb,  247 
of  vertebrffi,  415 
medio-carpal.  anterior,  241 

pixsterior,  241 
metacarpal.  166 
oblique,  143,  234,  145.  225 
occipito-atlantal,  415 
anterior,  423,  417 
oblique,  417 
ca|)sular,  417 
lateral,  423,  417 
posterior,  423,  406,  417 
occipito-axoid,  420 
o«'cipito-ccrvical,  420 
occipito-odontoid,  420,  421 
odontoid,  420 
of  atlanto-axoid  joint,  419 
of  cj^rpal  joint,  238 
of    carpo-metat^rpal     joint, 
first  set,  212 
second  set,  245 
of  elbow-joint.  227 
of  intermetacarpal  joint,  245 
of  interphalangeal  joint,  217, 

244 
of  medio-carpal  joint,  241 
of  m etacarpo-]> ha  1  an geal 

joint,  246,  244 
of  occipito-atlantal  joint,  423 
of  occipito-axoid  joint,  420 
of  radio-carjKd  joint,  234 
of  radio-ulnar  joint,  233 
of  scapula,  222 
of   scapulo-clavicular    joint, 

001 

of  shoulder-joint,  223 
of  Sir  Astley  C(K)ikt,  54 
of  spinal    coliinin,  412,  413 
of  stomo-clavicuhir  joiut,  216 
of  vertebne,  412 


Ligament  of   vertebral  column, 
412 
orbicular,  225 
orbito-tarsal,  516 
palmar,  of  carpal  joint,  238, 
241 
of  carpo-metacarpal 

joint,  242 
of  intermetacarpal  joiut, 
245 
palpebral,  516 
piso-metacarpal,  241 
piso-uncinate,  241 
posterior  annular,  129,  196, 
194.  206 
compartments,  197 
atlanto-axoid,  419 
of  elbow-joint,  227,  225 
of  radio-carpal  joint,  237 
of  thumb,  247 
ptery go-maxillary,  501 
radio-carpal,    anterior,    237, 
230.  235 
external,  237 
posterior,  237,  231 
radio-ulnar,     anterior,     233. 
230.  235 
posterior,  233,  231 
rhonil)oid,  216,  214 

relations,  216 
steruo-clavicular,  anterior, 
216,  214 
relations,  216 
posterior,  216,  214 
relations,  216 
superficial  atlanto  axoid,  419 
superior    acromio-clavicular, 

221,  218,  219 
supra-scapular,  222 
supra-spi nous,  415.  396,  413 
8Usi>ensory,  of  axilla,  68 
of  mammary  gland,  54 
of   occipito-axoid  joint, 
420 
tarsal,  494 

transverse  metacarpal,  37 
of   atlanto-axoid     joint. 

420 
of  intermetacarpal  joint, 

246 
of   scapula,    222,    218. 

219 
sui)erficial,  of  hand,  ].'2 
trai)ezoid,  221,  218,  219 
ulno  carpal,  237 
vaginal,  of  fingers,  167 
vertebral,  412,  417 
Ligamenta  brevia,  168,  166 
longa,  168,  166 
subtlava,  415,  417 
Ligamentuni  arcuatum  externum. 
409 
denticulatum,      432,      429, 

433 
nucha\  375,  415,  373,  396 
Ligation  of  arteries,  gangrene  fol- 
lowing, 304 
general     considerations, 

303 
hemorrhage     following, 

.3(M 
of  upper  extremity,  294 
of  arterv  and  vein.  81 
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Ligation  of  axillary  a.,  82,  304 

collateral      circula- 
tion, 306 
of  brachial  a.,  307 

collateral      circula- 
tion, 308,  309 
structures  involved 
307 
of  circumflex  a.,   posterior, 

306 
structures    i  n  - 
volve<l,  306 
of  radial  a.,  310 

collateral      circula- 
tion, 310 
structures  involved, 
310 
of  subscapular  a.,  306 

structures  involved, 
306 
of  uluar  a.,  311 

collateral      circula- 
tion, 311 
puide,  134 
structures  iuvolved, 
311 
of  veins,  hi 
Lijjpitures  in  treatment  of  aneu- 
rysms, 297 
Liiie,  Kiid's  ])ase,  453 

to  expose  radial  a.  in  snuH- 
box,  337 
Linea  splendens,  io^ 
Lineic  semilunaris,  52 

tmnsversa;  of  alxlomen,  52 
Lines  for  arteries  of  hand,  35 
of  palm,  176 
of  upptT  extrLMuitv,  122, 
300 
for  axillary  a.,  45.  81 
ibr  brachial  a.,  lOS,  122,  300. 

307 
for  cjirotid  a.,  common,  487 
for  collateral  digital  a.,  176 
for  common  <'arntid  a.,  487 
for  deep  palmar  arch,  122, 

176.  300 
for  diLiital  a.,  176 

(•(•llatHial,  176 
for  oxterniil  Jnjiular  v.,  487 
fur  facial  a., '487 

vein.  487 
for  inci.sion   to  cx[>os(i   mus- 

rulo-s])iral  n.,  41 
fi)r  intt*rosst'(m»s  a.,  176 
tor  jn;:nlar  v.,  external,  487 
for  lateral  sinu>;,  T)-^?,  585 
for  lon«iitiidinal  sinus,  supe- 
rior, 7\<\ 
for  nKMJian  n.,  122.  300 
for  palmar  arch.  <1«'«-|),  122. 
176.  300 
.•<np«'rli«i:il,      12  2, 
176.  300 
for    po-^t♦•li^l    cirriuiiilrx    a,, 
41 

foi  jit  iii«'(.»j»s  i»oIli«i<  a..  176 
0.1    »  ..li  .1   ■.      1  \'\    Mn'i    1  '?.'?. 


I 


Lines  for  suljscapnlar  a.,  86 

for  superficial  palmar  arcb, 
122.  176.  200 

for     superficialis    vols    a., 
176 

for  ulnar  a.,  144,  122.  176. 
300 
nerve,  312,  122.  300 
of  cerebral  fissures,  453 
Lingual  lymphatic  glands,  567 
nerve,  552,  542,  550.  559 

branches,  552 
vein,  509 
Lister's  method  of  amputation, 

282 
Lobes  of  mammary  gland,  54 

of  parotid  gland,  520 
Lobule  of  ear,  524,  525 
Jjobules  of  mammary  gland,  54 
L(mg  buccal  n.,  552 

thoracic  a.,  53,  76 
Longissimus  dorsi  m.,  400,  396. 

397 
action,  400 
blood  supply,  400 
insertion,  400 
nerve  supply,  400 
origin,  400 
relations,  400 
Ix)ngitudinal  sinus,  inferior,  588, 
578 
sui)erior,  583,  573,  578, 
579 
course,  456 
line,  583 
wound.s,  583 
Lonyns  colli  m.,  nerve  to,  87 
Lordosis,  352.  358 
Lumbar  alKsccs.s,  356,  409 

enlarj^ement    of  spinal  cord, 

42s 
fascia.  409,  386.  397 

formation,  409 
intertransvei-sides  m.,  407 
nerve,  origin,  361 

posterior  division,  410 
vertcbne,  abscess,  3.">() 
caries,  356 
si)ines,  361 
Lumbricales    m.    of   hand,    16'^. 

140.   159.    169. 
173 
action,   168 
blood  supply,  168 
insertion,  168,  169 
nerve  sup])ly,  16H 
orijiin,   KH 
Lvmphatic      jiIjukIs,     auri<!ular, 
566 
buccal,  566 
linirnal,  567 
mastoiil.  586 
m.ixillary.  5(>7 
oi'cipital,  rwK) 
of  arm,  KK,  105 
of  axilla,  92 

in      cjircinoma     of 


I 


Lymphatics,  aaricnlar,  posterior, 

479 
frontal,  479 
occipital.  476 
of  arm,  104,  105 
of  eyelids,  519 
of  fkce,  hffJ 
of  fingers,  195 
of  mammary  gland,  57 

anastomoeifs  57 
of  pectoral  region,  53 
of  pinna,  529 
of  pterygo-maxiDary  region, 

551 
of  scalp,  476,  567 
posterior  auricular,  479 
superficial,  of  forearm,  129 
of  upper  extremity,  104, 
105 
temporal,  479 


M. 

Main  en  grifle,  277 
Malar  branch  of  facial  n.,  473, 
477.  484 
of  orbital  n.,  558 
of  temporo-facial  n.,  533 
of  temporo-malar  n.,  540 
Mamma,  53,  55 
Mammary  al)ace88,  58 

artery,  deep  external,  58,  85 
internal,  anastomosis,  85 
branches,  4^< 
perforating    branch, 
49 
gland,  53,  55 
al)scess,  58 
absence.  63 
acina',  55 
adhesions,  58 
ampul  he.  54,  55 
anomalies,  63 
blocHl  supply,  57 
cai)sule,  54 
carcinonni,  53,  .17 

course  of  metastasis, 
57 
epithelioma,  57 
excision,  58 
in  infants.  6.3 
in  males,  53 
lol)es,  54 
lobules,  54 
lymphatics,  57 

anastoniadi.s,  57 
nerve  supply,  57 
structure,  54 
supernumerary,  5:1,  63 
su-spensory  ligament,  54 
tumors,  58 

SpiMU^'s  test,  58 
vein.s,  57 
Mammilla,  54.     Vide  Nipple, 
Marrow  of  Ijone.  259 
Masseter  m.,  523,  485,  491 
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Masseteric  a.,  548,  484,  542.  546 
nerve,  551,  485.  542 
portion  of  Stenson's  duct,  5*23 
Mastoid   branch  of  princeps  cer- 
vicia  a.,  403 
lymphatic  glands,  566 
process,  455 

operations,  587 
Maxillary  a.,  internal,  543,  544, 

484.   485.   542. 
546.  550.  559 
branches,  547,  546 
divisions,  547 
division  of  internal  maxillary 

a.,  547 
lymphatic  glands,    internal, 

567 
nerve,  inferior,  551,  594,  550, 
559,  579 
branches,  551 
neurectomy  of,    in- 
tracranial, 
594 
structures      in- 
volved, 594 
superior,  557,  562,  594, 
542.  550.  579 
branches,  558 
course,  557 
infra-orbital  branch, 

473 
neurectomy  of,    in- 
tracranial, 
594 
structures      in- 
volved, .*>94 
vein,  anterior,  551,  509 
internal,  551,  509 
Measurements  of  arm,  47 
Meckel's  ganglion,  561,  550,  554 
branohe**,  561 
removal,  563 

structures  involved, 
563 
space,  594 
Median  a.,  148,  140 

of  spinal  cord,  444 
basilic   v.,    103,    100.    110, 

128 
cephalic  v.,  103,  100 

infusion  into,  104 
nerve,  91,  123,  148,  162.  76. 
77.    87.    110.    315. 
118.  128. 131.  135, 
159 
branches,  123,  148,  162 
(tourse,  38 
cutaneous  bran(;h,  129 

palmar,  97 
divisions,  162 
heads,  123 
incision   for    stretching, 

301 
irritation.  314 
line,  122,  300 
motor  ]w>ints,  40 
operation      to      expose. 


I 


Median  nerve,  relations,  at  elbow, 
328.  329 

stretching,  312,  313 
structures  involved, 
312,  313 
vein,  126,  100.  128 
deep,  100.  128 
Med io-carpal  joint,  241 
ligament,  anterior,  241 
posterior,  241 
Medulla  spinalis,  428 
MeduUi-spinal  v.,  427 
Meibomian  glands,  457,  516,  496, 
517 
ducts,  512 

orifice,  517 
Membrana    nictitans,    rudimen- 
tary, 515 
Membrane,     costo-coracoid,     Q>^^ 
62.  70 
interosseous,  143,  234,   141. 

145.  203.  230,  235 
intersutural,  481 
of  brain,  568 
of  spinal  cord,  428,  429 
synovial,  215 

of    atlanto-axoid    joint, 

419,  417 
of  carpal  joint,  241 
of  car po  metacarpal 

joint,  245 
of  carpus,  228 
of  eUww-joint,  228 
of  intermetacarpal  joint, 

246 
of  intcrphalangeal  joint, 

247 
of  meta<'ar]>o-phalangeal 

joint,  216 
of     radio-ulnar     joints, 
237 
inferior.  234 
suiM^rior,  233 
of  shoulder-joint,  223 
Meningeal  a.,  anterior,  598 

middle,    456.    547,    59T, 
546.    550.   554, 
559.    573.    578. 
579 
bnmches,  597,  598 
wounds,  598 
posterior,  599 
small.    547,   599,     546. 
550.   559 
vein,  599 
Meningitis,  sj)inal,  451 
Meningocele,  455 
Meningo-rachidian  v.,  427,    425 
Mental  a.,   540,  547,   484.  546. 
559 
anastomosis,  540 
branch    of     mvlo-hvoid   n., 

55,5,  559 
foramen,  459 

nerve.  510,  473,  484,  550 
Metacarpal   a.,    211,   145.   200. 
206 


Metacarpal  bones,  excision,  264 
structures  involved, 
264 
fracture,  278 

displacement,  278 
structures  involved, 
278 
position  of  heads,  37 
ligaments,  transverse,  166 
Metacarpo-phalangeal  joint,   17, 
246 
blood  supply,  246 
formation,  246 
ligaments,  246,  244 
movements,  17,  246 
nerve  supply,  246 
synovial  membrane,  246 
Metacarpus,  centers   of  ossifica- 
tion, 269 
Metastasis,   course   of,   in  carci- 
noma of  breast,  57 
Method  of  amputation,  circular, 

280 
modified,  280 
flap,  281 
Lister's,  282 
oval,  283 
Spence's,  282 
Teales,  281 
of       treating       aneurysms, 
Auel's,  297 
Antvllus',  297,  295 
Brasdor's,  297,  295 
coagulating  mate- 
rial, 298 
foreign  body,  298 
ga  1  vano-puncture, 

298 
Hunter's,  297,  295 
manipulation,  298 
pressure,  2Jft 
AVardrop's,     297, 
295 
Micromazia,  63 
Miner's  elbow,  188 
Mobility  of  scalp,  480 
Montgomery,  tubercle,  54,  55 
Motor  areas  of  spinal  cord,  445 
in) pulse,  voluntary,  450 

course,  450 
ocnli  n.,  579 
points,  47 

of  brachial  nerve  plexus, 

40 
of  circumflex  n. ,  41 
of  metlian  n.,  40 
of  musculo-spiral  n.,  40 
of  posterior  interosseous 

n.,  41 
of  subscapular  n. ,  40 
of  ulnar  n.,  40 
tracts  of  spinal  cord,  degen- 
eration in,  450 
Mouth,  458 

muscles,  498 
Multifidus  spinas  ni.,  404,  397. 

406 


JO 
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uscle,  abductor  minimi  digiti, 

172.  140.  141,  159, 

173.  206 

poUicis,  17,    140.  141, 
159 
accessorins,  39f),  396.  397 
ad   ilio-costalein.      Vide 
Accessorius  Muscle, 
adductor  oblique,  of  thumb, 
171.       Vide  Flexor 
Brevis    PoUicis   Mus- 
cle 
pollicis,  172,  140.  141. 
159.  206 
auconeus,    202,    184.    194. 

200 
auterior  dilator  narium,  491 
antitragicus,  529,  527 
attoleus  aurem,  469,  491 
nttrahens  aurem,  469,  491 
axo-appeudicular,  411 
bicens,  27,  114,  119,  70.  76. 
77.  110.  115.  128.  194. 
200 
biventer  cervicis,  402 
brachialis  antious,  120,  115. 
118. 128.  131. 135. 140. 
141,  184.  194.  200.  345 
brachio-nidialis,  197 
buccinator.  501,   485,  491, 

542.  550 
cervical  is     ascendens,     400, 

396,  397 
ciliary,  of  orbicularis  palpe- 
brarum, 497 
complcxus,  401,  373.  396. 

397 
compressor  narium,  491 
minor,  491 
nasi,  493 
coAco-bracbialis,     120,    65, 

70.  76.    77.   110,    115. 
118 

corrugator    sni>ercilii,     498, 

496 
cranio- vertebral,  407,  411 
deltoid,  27,  378,  24.  65.  70. 

71.  76.    77.    110,    115. 
118,  184.  341.  373 

depressor  ahu  nasi,  494 
an^uli  oris,  491 
labii  inlV'rioris,  500,  491 
dilator  naris,  4J)3 

narium,  ant<ri<>r,  491 
yH)st(*rior.  491 
cn'('t<>r  si>iniu.  399,  396 
extuMH>r  brevis  ]>()llicis,  207. 
Vi(h'    Extensor    Prinii 
Intf'riiodii  Po'  11  c  i  s 
Muscle, 
carpi     radial  is    brevior, 
19X,         135. 

140.  141, 
194 

lon^ior,  lO'^, 
128.  131. 
135.       140, 

141.  184, 
194.   200 

uln.'iris.  *i(il.  194 
roiiiiinmi<        diiiitomrii, 
|!H,  184.  194 


Muscle,  extensor  longus  pel  lids, 

207.      Vide   Extensor 

Secundi   Interuodii 

Pollicis  Muscle. 

minimi  digiti,  201,  194 

ossis  metacarpi  pollicis, 

207,  194,  200 
primi  interuodii  pollicis, 

207,  194.  200.  337 
secundi  interuodii  polli- 
cis, 207,  194.  200 
external    oblique,    52,    65. 
373,  396 
pterygoid,  543,  542 
flexor  brevis  minimi  digiti, 
179.    140,    141. 
159 
pollicis,   171,    159. 
206 
carpi  radial  is,  133,  110. 
118.  131,  135 
ulnaris,    134,    110. 
118,   128.   131. 
135.  140.    141. 
185.  194,  208 
longus  pollicis,  138,135, 

140.  141 
ossis  metaciirpi   minimi 
digiti,  179.      Vide  Op- 
ponens  Minimi  Digiti 
Muscle, 
profundus    digitorum, 

1,37,  140.  141.  200 
sublimis  digitorum,  134, 
131.  135 
frontalis,  479.    Vide  Occipito- 

frontalis  Muscle, 
belicis  major,  529.  527 

minor,  529,  527 
Horner's  497.      Vide  Tensor 

Tarsi  Musi'le. 
ilio-costalis,  399,  396,  397 
inferior  oblique,  496 

rectus,  496 
infra-spinatus,    3  83,    18  4. 

185.  341.  373,  381 
intercostal,  external,  391 

internal.  391 
internal   oblique,    52,   373. 
396 
])tervgoid,     54 1,     5  4  2. 
554.  550 
interosseous,  of  hand,  141 
latissimiis    dorsi,     375,     52. 
62,  65.  70.  71,  76.  77. 
373 
levator  anguli  oris,  500,  491 
s<ra])ulie,  377,  373 
labii  inferioris,  500 

superioris,  499,  491 
aheque      nasi, 
493,  491 
menti,  491 

j)al|M'brie  sui)erioris,  519, 
517 
bmirissiiuus  dorsi,  400,  396. 

397 
inasseter.  523,  485.  491 
niultilidiis  spiuie,    104,  397, 

406 
Tiin--<nlus    can  in  us.      Vidr 
Levator  Anguli  Oris  Mus- 


I 


(' 


In 


Muscle,  oblique,    extermil,    52. 
65.  396 
inferior,  496 
internal,  52,  396 
obliquus  aoris,  529,  527 
capitis   inferions,     408, 
397.  406 
snperioris,  408, 396. 
397.  406 
occipitalis,  479.     \  ide  Occip- 

ito-frontalis  Muscle. 
occipito-fTou talis,  479 
omo-byoid,  65 
opponens  minimi  digiti,  179, 
141.  173 
pollicis,  171,  140.  141. 
159 
orbicularis  ocul  i .    Vide  Orl  »ic- 
nlaris    Palpebrarum 
Muscle, 
oris,  498,  491 
palpebrarum,  494,  491 
palmaris  brevis,  152,  156 
longus,  133,   no.  128. 
131.  135 
pannicnlus  canioeus,  48 
pectoralis  rafyor,  63,  52,  62. 
65.  70.  71,   76.  77, 
110 
minor,  73,  62.  65.  76 
platvsma  myoides,  48,  485. 

491 
posterior  dilator  narium,  491 

scapular,  381 
pronator     quadratus,      138, 
135.  140.  141 
radii    teres,     130,    118. 
128,  131.  135.  140. 
141 
pterygoid,  external.  543,  542 
intonial,  544,  542,  550. 
554 
pyramidalis  nasi.  4JK»,  491 
quadratus  menti.      Vidt    IH^ 
pressor     Labii      Inferions 
Mu.scle. 
rectus  capitis  ponticus  major, 

408.         397, 
406 
m  i  u  o  r,       408, 
397.  406 
inferior,  496 
sternalis,  64 
superior,  496 
retrabeus  aurem,  469.  491 
rbom1x>ideus  major,  377,  373 

minor,  377,  373 
risorius,  498,  491 
siicro-lumbalis.       Vide    Ilio- 
costalis  Muscle.  ^ 
Siintorini's.      Vide    Risonus 

Muscle, 
scalenus  posticus^,  396 
semispinalis  colli,  403,  406 
dorsi,   403,    396.     397. 
406 
serratus  magnns,    387,    52, 
65.  71,  76.  77,  373. 
391 
posticus  inferioris,    394, 
373.  396 

superioris,  393,373, 
3Qfi 
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[nscle,  sphincter  oculi.    Vide  Or- 
bicularis Palpebrarum 
Muscle, 
oris.       Vide  Orbicularis 
Oris  Muscle, 
spinalis  colli,  4Ul 

dorsi,  401,  396,  397 
splenius,  394 

capitis,  373,  396 

et  colli.     Vide  Sple- 
nius Muscle, 
colli.  373.  396 
stemo-hyoid,  65 
stemo- mastoid,  65,  373 
stemo-tbyroid,  65 
subanconeus,  192 
subclavins,  68,  62.  71 
suKscapnIaris,  1^87,  62,    65, 

71,  76.  77,  343,  390 
superior  rectus,  496 
supinator  brevis,   202,   135, 
140.  141.  200 
loujrus,  197,  110.  115. 
118.  128.  131,  135. 
140.  141,  184.  194, 
200.  345.  347 
radii  brevis.     Vide  Supi- 
nator     Brevis 
Muscle, 
longus.      Vide  Supi- 
nator    Long us 
Muscle, 
snpra-spinatus,     :i83,     184, 

185,  373.  381 
temporal,    489,    485.    542. 

550 
tensor  palati,  554 

tarsi,  497.  496,  517 

teres   mnjor,    1580,    62,    65. 

76.    77.    110,    184. 

185,  343.  373.  390 

minor,    :i8(),   184,  185, 

341.  373 

traclielo-mastoid,    401,  396. 

397 
tragicns,  529,  527 
trunsversalis  colli,  400,  396. 

397 
transversus  anris,  529,  527 
trapezius,  372,  65.  373 
triceps,  188,  65.  70.  76.  77. 
110.  184.  185,  381.  390 
tripartite,  388 

zygomaticus  major.  500,  491 
minor.  501,  491 
luscles  forming  thenar  eminence, 
171 
interossei,  dorsal,  211,  169. 
173.  206 
]»ilmar,  187,  173 
interapinales,  404 
intertninsvei'sales,  407 
intrinsic,  of  pinna,  527 
levatores  costarum,  404,  397 
lumbricalcs,   168,  140.  159. 

169.  173 
of  arm,  114.  185 
of  back,  373.  396.  397 
of  ear,  469,  529 
of  eyebrows,  49  4 
of  eyelids,  494 
of  lace,  490,  477,  491 
of  forearm,  130,  131.  194 


Muscles  of  mouth,  498 
of  nose,  490 
.  of  scalp,  477,  491 
of  scapula,  back,  185,  393 
rotatores  spinse,  404 
Muscular  branch  of  brachial  a.. 
Ill 
of  facial  a.,  507 
of  interosseous  a.,  208, 

209 
of  median  n.,  148 
of  princeps  cervicis  a., 
403 
Musculo-cutaneons  n.,    91,    123, 
126,    76.     87.     100. 
115,   118,  128.  131 
branches,  123 
course,  38 
motor  point,  40 
posterior  branch,  195 
relations,  123 
Musculo-spiral  n.,  91, 124, 192,76, 
77.    87,    110.    135. 
140.  141,  184.  200 
branches,  125 
course,  :^ 

cutaneous  branch,  exter- 
nal, 100 
inferior,  96 
superior, 
96 
internal,      103, 
188,  97 
incision  to  expose,    41, 

94 
irritation,  314 
motor  points,  40 
operation      to      expose, 
above  elbow,  345, 347 
paralysis,  125 
relations.  125,  316,  317 
stretching,  313 

strnctures  involved, 
313 
Mvlo-hvoid   a.,   547,   542.   546, 
550.  559 
nerve,  55.5,  542,  550,  559 
branches,  559 
incisive  branch,  5.55 
mental  branch,  555 


N. 

Nares,  anterior,  458 
Nasal  a.,  lateral,  477,  546.  559 
branch    of   infm-orbital    n., 
539,  561,  484 
of  Meckel's  ganglion,  562 
eoUimna,  458 
duct,  458 

nerve,  539,  561,   473,  484. 
554.  559 
external  branch,  540 
naso-lahial    branch,    493 
of     Meckel's     ganglion, 

562 
superior,  562.  554 
nerves,  inferior,  554 
septum,  578 
Nnso-labial  braiicliof  na«nl  n.,  493 
Naso-palatine  a.,  54^,  554 


Naao-palatlne  branch  of  Meckel's 

ganglion,  562 
Neck,  anatomic,  of  humerus,  273 
fracture,  273 

displacement, 

273 
structures     in- 
volved, 273 
of  scapula,  fracture,  270 
structures     in- 
volved, 270 
back,  351 

landmarks,  351 
incision  for  dissection,  487 
landmarks,  351 
of  radius,  fracture,  277 
surgical,   of  humems,   frac- 
ture, 273 
displacement,  . 

273,  272 
structures     in- 
involved,  273 
of  scapula,  fracture,  270 
veins,  509 
Nerve,  abilucent,  692 

anterior  auricular,  652 
cutaneous,  52 
superior     dental,     661, 

559 
temporal,  542,  550 
auditory,  593 
auricular,  anterior,  552 
great,  473 
posterior,  476,  530 
auriculo-temporal,  476,  5.52, 
473.  477.  484.  542. 
550.  554.  559 
divisions.  552 
buccal,  533,  473.  477.  484. 
542.  559 
long,  552,  550 
cervical,  eighth,  87 

posterior     division, 
410 
fifth,  87 

posterior     division, 
410 
first,    posterior  primary 

division,  409 
fourth,  87 

posterior     division, 
410 
second,  posterior  primary 

division,  409 
seventh,  87 

posterior     division, 
410 
sixth,  87 

IKjsterior     division, 
410 
third,  posterior  division, 
410 
cervi CO- facial,  533 
bnmches,  5.33 
chorda  tvmpani,    555,    542. 

550.  559 
circumflex,  124,  380,  76.  77. 
87.  184.  185.  381 
branches,  90,  124 
cutaneous  branch,  97 
irritation,  314 
motor  point,  41 
operation  to  expose,  341 
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circumflex,  stretching,  306 
stractures  iuvolved, 
306 
trauma,  124 
llateral  digital,  156 
auial,  579 
iUineous,  anterior,  52 
branch,  dorsal,  of  ulnar, 
151,196,97,140, 
141 
external,     of    mus- 
ciilo-spiral,      97, 
100 
inferior  external, 
of    musculo- 
spiral,      188, 
195 
of  masculo-spi- 
ral,  9G 
internal,  of  musculo- 
spiral,    103,    188, 
77 
of  circumflex,  97 
of  median,  129 
of  ulnar,  12G,  151 
piilmar,  of  median, 
148.  97 
of   radial,    196, 

97 
of  ulnar,  151,  97 
superrtcial,  of  mus- 
culo-spiral,  96 
external,  12<5 
course,  38 
internal,     91,    96,     124, 
76.  77,  87,  97, 
100.  110.  128 
branohe,s,  124,  97 
cours<\  38 
lateral,  52 

lessor  internal,  103,  H8, 
195,  76.  77.  97,  110 
of  arm,  97 
of  hack,  371,  369 
of  forearm,  97 
of  front  of  arm,  96 
]>almar,  152 
Bop  temporal,  551 
ental,  anterior  .suj>erior,  561, 
559 
infrrior,  555,  542.  550, 

559 
middle     superior,      558, 

559 
jKJstcrior    superior.   558, 
542.  550.  559 
i^I.'istric,  533 
i-it;d,  167,  97.  159 
collatrral,  156.  159 


Nerve,  facial,  course,  530 

digastric  branch,  533 
division  of,  facial,  530 
intracranial,  530 
temporal,  530 
infra-maxillary    branch, 

534,  484 
infra-orbital  branch,  533, 

473.  477.  484 
malar  branch,  533,  473. 

477.  484 
operation  to  expose,  539 
paralysis,  534 
etylo-hyoid  branch,  533 
supra-maxillarv  branch, 

534,  473.  477.  484 
temporal    branch.    476, 
473.  477,  484 
fifth  cranial,  539,  592,  559, 
579 
branches,  539 
first  cranial,  691 
fourth  cranial,  592,  579 
plosso-pharyngeal,  593 
gustatory,  552 
hyjwglossal,  593 
incisive    branch    of    mvlo- 

hyoid,  555,  559 
inferior     dental,   555,    542, 
550.  559 
maxillary.      551,      ,594, 
550.  559.  579 
branches,  551 
divisions.  551 
neurectoniy,     intra- 
cranial, 594 
nasiil,  554 
infra- 1 II axillary     branch     of  ! 

cervico-facial.  531,  484 
infra-orbital,  539,  559 

branch  of  superior  max- 
illary, 539,  561,  473, 
484,  559 
branches,  .').39,  561,  473. 
484.  559 
labial,  539,  484 
nasal.  539,  484 
l>alpcbral,  539,  484 
ojKinition  to  exiwse,  563 
structures      in- 
volved, 563 
infra-trochlear.    473,    477. 

484 
intercostal,  first,  87 
interco'^to-hnnK'ral,    91,   1h8, 

59.  76,  77,  97 
internal    cntaneons,  i)l,    96, 
121,  76.  77.  87. 
97.     100,     110. 


Nerve,  lesser  internal  cutaneoas, 
103,  188,  195,  76,  77,  97. 
110 
lingaal,  552,  542.  550.  559 

branches,  552 
long  buccal,  552 
lower     suliscapular,     motor 

point,  40 
lumbar,  origin,  361 

posterior  division,  410 
malar  branch  of  facial,  533, 
540,    473,    477, 
484 
of  orbital.  558 
masseteric,  551,  485,  542 
mazillaiy,  inferior,  551,  594, 
550,  559.  579 
branches,  551 
neurectomy,     intra- 
cranial, 594 
stractnres  In- 
volved, 594 
superior,  557,  662,  594, 
542.  550,  579 
branches,  558 
oouree,  557 
infra-orbital  branch, 

473 
neurectomy,     intra- 
cranial, 5JK 
structures  in- 
vol  A*^d    ^M4 
median.  91, 123, 148, 162!  76. 
77,    87.    lie.    115. 
118.  128.  131,  135, 
159 
branches,  123,  14?,  162 
course,  38 
cutaneous  branch,  129 

palmar,  97 
divisions,  162 
heads,  12,3 
incision   for    stretching, 

301 
irritiition,  314 
line,  122.  300 
motor  ]>oint.s,  40 
oi)eration  toex|K)<:e,  316, 
317,  319 
al>ove    wrist, 
349 
relations.  123,  148,  316. 
317 
at  el1>ow,  328.  329 
stretching.  312,  313 

structures  involved. 
312   313 
mental.  540,  473,  484.  550 
nn«ldle  superior  dental,  55*<. 
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erve,  masculo-spiral,  coarse,  38 
cataueous     branch, 
external,  lOO 
interior    exter- 
nal, 96,   188, 
195 
internal.    103, 

188,  97 
saperior,  96 
incision  to  expose,  41, 

94 
irritation,  317 
motor  points,  40 
operation     to      expose, 

345,  347 
paralysis,  125 
relations,  125,  316,  317 
stretching,  313 

structures  involved, 
313 
niylo-hyoid,  555,  542,  550, 
559 
branches,  555,  559 
incisive  branch,  555 
mental  branch,  555 
nasal,  539,  561,  473.  484. 
554,  559 
external  bnmch,  540 
inferior,  554 
naso-Iabial  branch,  493 
of     Meckel's    ganglion, 

562 
superior,  562,  554 
naso-labial   brunch  of  nasal, 

493 
naso-pahitine,  562,  554 
ninth  cranial,  593,  579 
occipital,    great,     36^,     409, 
476,  373,  406.  473. 
477 
small,  476,  473.  477 
smallest,  410,  406 
third,  368 
occipitalis  major,  476 

minor,  476 
oculo-motor,  591 
olfactory,  591,  554 
ophthalmic,  559,  579 
optic,  591,  579 
orbital,  558,  542,  550.  559 
of     Meckel's    ganglion, 

561 
temporal     branch,    476, 
473.  477,  484 
palatine,  anterior,  561 
txtcrnal,  562,  554 
great,  554 
]K>sterior,  562,  554 
palpebral,     539,    561,     484. 

559 
pathetic,  592 

petrasal,  siipfrficial  external, 
.')!)7 
lar«:e.  59<5 
small,  r)i)6 
pharyngeal,  562,  554 
])hreuie,  87 
pneninogjtstrie,  593 
IKwterior  auricular,  476.  ')'M) 
interos-seous,  inot<»r  point, 

41 
superior      <lent:il,      ''>'^S, 
542.  550,  559 


Nerve,  posterior  temporal,  542, 
550 

pterygo-palatine,  562 
radial,    151,   196,    97,   131. 
135.  140,  141 
branches,  151,  100 
course,  38 
cutaneous  branch,    196, 

97 
incision    for  stretching, 

301 
relations,  151,328.331 
stretching,  313 

structu  res  in  vol  ved , 
313 
ramus     subcuUineus    mala.', 

558 
rhomboid,  87 
sacral,  origin,  361 

posterior  division,  411 
second  cranial,  591 
sensory,    of    parotid  gland, 

521 
septal,  of  Meckel's  ganglion, 

5()2 
sni)ra-maxillarN'    branch     of 

facial,  534,  484 
supra-orbital,  475,  473,  477, 
484 
neurectomy,  475 
supra-scapular,  384,  76.  87 
supra  sternal,  53 
supra-trochlear,     475,    473, 
477 
neurectomy,  475 
temix)ral,  anterior,  476,  550 
branch    of   facial,    476, 
533,    473.     477, 
484 
of  orbital,  476,  558, 
473,  477 
IK)sterior,  476,  542 
supertieial,  552 
tein[>oro-facial,  533 
branches,  533 
teni]H>ro-malar.  558 
tenth,  5!)3,  579 
third,  591 

thoracic,    external    anterior, 
90,  76.  87 
internal  anterior,  90,  76, 

87 
posterior  or  long,  92,  76, 
77,  87 
to  subclavius  m.,  87 
tract,  cerebellar,  443 
(iowers',  443 
of  spinal  cord,  443,  441 
posteri<tr.  444 
pyranii<lal,  443 
anterior,  443 
hiteral,  443 
trifacial,  539,  592 
branches,  539 
twelfth,  593.  579 
ulnar,  91,  123.  151.  162,  76, 
77.    87.     110.    115. 
118.  128.  131.  136, 
140,  141.  159.  173. 
185,  194.  200,  381 
branche-i,  151,  162 
cours*',  W^ 
cutaneous  ))ranch,  126 


Nerve,  ulnar,  cutaneous  branch, 

dorsal,      196. 
97.140,141 

palmar,  97 
incision    for    stretching, 
301 

irriUition,  314 
line,  312,  122.  300 
motor  point,  40 
operation  to  expose,  316, 

317 
relations,  123.  151,  162, 
316.  317.  321.  328. 
335 
stretching,  312,  313 

structures  involved, 
312,  313 
trauma,  123 
vagus,  593 

Vidian,  562,  554,  559 
Nerves  at  ell>ow,  128 
cervical,  origin,  361 
deep  tem])oral,  551 
injury  following  fracture,  2*4 
of  arm,  120 

course,  27 
of  back,  367,  409 
of  face,  530,  473,  477.  484 
of  forearm,  195 
of  pcctoial  region,  53 
of  pterygo-maxillary  region, 

551 
of  s<alp,  475,  473.  477 
of  upixr  extremity,  stretch- 
ing, 311 
of  Wrisberg,  91,  103,  124 
origins  of  spinal,  351 
plexus  of,  axillary,  89,   76, 
87 
branches,  90 
tbrmation,  89 
incision  \hx  stretch- 
ing, 301 
motor  points,  40 
pressure  u]>on,  89 
relations,  89 

tt)      subclavian 
arterv,  89 
stretching,  38,    311, 
314 
structures      in- 
volved, 312 
basilar,  579 
brachia  1 .      ]  idc  Axil  lary 

Nerve, 
cervical,     posterior,     of 

Cruveilhier,  409 
infra-orbital,  533,  539 
section,  38 
stretching,  38 
th<>racic,    jxisterior    ])rimary 

division,  410 
to  levator  anguli  scapula*  m., 

87 
to  longus  colli  m.,  87 
to  sea  I  en  i  m.,  86 
Xervi  nudles,  508 
Neuralgia,  trifacial,  562,  564 
Neurectomy,  intra-cranial,  of  in- 
ferior   maxillarv     n., 
.•'>94 
of  su])erior  maxillarv  u., 
594 
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Neurectomy  of  supra-orbital  u., 
475 

ot*  supra- trochlear  n.,  475 
Ninth  n.,  593,  579 
Nipple,  54,  55 

areola,  54,  55 

eczema,  57 

retraction,  58 

structure,  54 

supernumerary,  63 
Nose,  458 
Nose-bleed,  507 

Nourishment  of  long  bones,  259 
Nuchal  furrow,  351 
Nutrient  a.  of  humerus,  114,  111 


O. 

Oblique  ligament  of  forearm,  143, 
234,  145.  225 
muscle,  external,  373.  396 
inferior,  496 
internal,  373,  396 
superior,  pulley  for,  496 
occipifo-atlantal      ligament, 
417 
Obliquus  auris  m.,  529,.  527 

capitis    inferioris    m.,    408, 

397.  406 
action,  409 
blo(Kl      supply, 

403 
insertion,  408 
nerve     supply, 

409 
origin.  408 
relations,  408 
superioris  m.,  408,  396, 
397.  406 
acti(m,  408 
blood      supply, 

403 
insertion,  408 
nerve      supplv, 

408 
origin,  408 
relations,  408 
Occipital  a..  402,  470,  406.  467. 
472,  477,  504 
anastomosis,  470 
branches.  402 
diploic  v.,  571,  569 
Ibranicn,  superior,  582 
lymphatic  glaiuls,  5<if) 
Ivmphatic^,  47() 
nerve,   great.   'MW    109.    170, 
373.  406.  473.  477 
small,  47(J,  473.  477 
smallt.',st,  410,  406 
third.  308 
protuberance,  ♦•xtcrnal,  155 
sinus,  .■)>^8,  579 
v«-in,  .")()}) 
Occipitalis  major  n..  47(> 
minor  n..   17<> 

muscle.   179.      \'ide  Occipito- 
froiitalis  Mm-^cIc. 
()<'cil)ito-atlarital  joint.   1'2'> 
blood  supjilv.   I'M 
liLMmcnts,  \\:>.  VIW,  417 
movcm«'nts.   \'V.\ 
nerve  >npi»ly,   VlX 


Occipito-atlantal  ligaments,  415 
anterior,  423,  417 
capsular,  417 
lateral,  423,  417 
posterior,  423,  406,  417 
Occipito-axoid  joint,    ligumeuts, 
420 
ligamenis,  420 
Occi  pi  to-cervical  ligament,  420 
Occipito- frout:ilis     aponeurosis, 
479,  463.  491 
muscle,  479 
action,  479 
aponeurosis,    479,    463, 

491 
bIo(Kl  supply,  479 
insertion,  479 
nerve  supply,  479 
origin,  479 
relations,  479 
Occipito-o<lontoid  ligament,  420, 
421 
latenil,  423,  421 
Oculo-motor  n.,  591 
Odontoid  ligament,  420 
Olecranon  process,  28 
bursa,  188 
fracture,  278 

displacement,  278 
structures  involved, 
278 
Olfactory  n..  591,  554 

tract,  554 
Olivary  bmly,  439 
Omo-hyoid  in.,  378,  65 
Operation  for  harelip,  508 

hemorrhage  in,  508 
for    removal    of   Gasserian 

gimglion,  595 
structures      in- 
volveil,  595 
of  parotid  gland,  522 
for  trifacial  neuralgia,  563 
on  mastoid  process,  587 
to  expose  axillary  a.,  316, 
317 

brachial  a.,  316,.  317, 

319 
circumflex  a.,  341 

nerve,  341 
facial  n.,  539 
infra-orbital  n..  563 
me<lian    n..    316,   317. 
319 
a>)ovp     wrist, 
349 
muscnlo-spiral   n.,  345, 
347 

posterior  circnmllex   a., 

341 
ra<lial   a.,   in   snuff- l)ox, 

339 
subscapular  a..  343 

nerve.  343 
ulnar  n..  316,  317 
Ophthalmi<"  a..  579 

nerve,  559,  579 
Opponens  minimi  digiti  m..  179, 

141,  173 
action,  179 
blood      supplv, 

179 
in.sertion,  179 


Opponens  minimi  digiti  m.,  nerve 

supply,  179 
origin,  179 
relations,  179 
poUicis  m..  171,  140.  141, 
159 
action,  171 
blood  snpply,  171 
insertion,  171 
nerve  supply,  171 
origin,  171 
relations,  171 
Optic  n.,  691,  579 
Orhicalar  ligament,  233,  225 
Orbicnlaris  oculi  ni.     Vide  Orbit*- 
uLiris Palpebrarum  Muscle, 
oris  m.,  498,  491 
action,  499 
nerve  supply,  499 
relations,  499 
palpebramm  m.,  494,  491 
action,  497 
insertion,  497 
ner>'e  supply,  497 
origin,  494 
relations,  494 
Orbital  a.,  472.  477.  504.  546 
branch  of  Meckel's  ganglion, 

561 
•      of  superior  maxillary  n., 

558 
fat,  496 
nerve.  542.  550.  559 

temporal    branch,    476, 
473.  477.  484 
vein,  509 
Orbito-tjirsal  ligament,  516 
Orifice   of    duct    of    Meilnmiian 
gland,  517 
of  lacrymal  duct,  517 
Ossification  centers  of  carious,  269 
of  clavicle,  266 
of  humerus,  266 
of  metacarpus,  269 
of  phalanges.  269 
of  radius,  266 
of  scapula,  266 
of  ulna,  269 
Osteoblasts,  259 

Osteo-fascial     compartments    of 

arm,  108 
contents,  108 
Osteo-fibrons  canal  of  hand.  167 
Osteo-genetic  layer  of  periosteum, 
259 
,   Othematomata,  524 

Otic  ganglion,  555,  554 
'   Oval  method  of  ampntation,  283 


P. 

Pacchionian  bodies,  572.  573 
I    Pacinian  bodies  of  digital  n.,  107 
I   Paget's  disease,  57 

Palatine  a.,  548,  546 
!  nerve,  anterior,  561,  562 

I  external.  554 

great,  554 
'  posterior,  563,  554 

I   Palm,  32 
I  dissection,  152 

lines  for  arteries,  176 
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aim,  skin,  152 
triangle,  32 
almar  arch,  coarse,  37 

deep,    179,    145,    173, 
177 
branches,  180 
course,  180 
line,      122,     176, 

300 
relations,  180 
Buperticial,     147,      161, 
145,    159,  177. 
300 
branches,  161 
coarse,  161 
formation,  161 
line,  122,  176 
relations,  161 
wounds,  180 
barsa,  157 

abscess,  158 
cataneoas  branch  of  median 
n.,  148,  97 
of  nulial  n.,  196,  97 
of  ulnar  n.,  151,  97 
nerve,  152 
fascia,  deep,  158,  156 
abscess,  158 
dividing  line,  37 
superficial,  153 
furrow,  37,  34 
interosseous    a.,    180,    145, 
177 
anastomosis,  180 
course,  180 
ligament  of  carpal  joint,  238, 
241 
of         carpo  -  metacarpal 

joint,  242 
of  intermetiicarpal  joint, 
245 
almaris  brevis  m.,  152,  156 
insertion,  152 
nerve  supply,  152 
origin,  152 
longns  m.,  133,  110,   128. 
131.  135 
action,  134 
blood  supply,  133 


Parotid  gland,  520,  472,   477, 
491.  504 

contents,  521 
lobe  of,  carotid,  520 
glenoid,  520 
pterygoid,  520 
relations,  520 
removal,  522 
sensory    nerve    supply, 

521 
wounds,  522 
lymphatic  glands,  521,  566 
Pathetic  n.,  592 
Pectoral  fascia,  63,  59 
deep,  67 
diagram,  62 
region,  abscess,  68 
dissection,  48 
nerves,  53 

superficial  fascia,  49 
Pectoralia  major  m.,  63,  52,  62, 

65,  70,  71,    76, 
77,  110 
action,  64 
bloo<l  supply,  67 
in      carcinoma     of 

breiist,  67 
insertion,  64 
nerve  supply,  67 
origin,  63 
relations,  64 
sheath,  63 
tendon,  115,  118 
minor  m.,  73,  62,  65,  76 
action,  74 
blood  supply,  74 
insertion,  73 
nerve  supply,  74 
origin,  73 
relations.  74 
tendon,  118 
Percussion  of  chest,  352 
Perforating  a.  of  hand,  180,  173. 

177 
anastomosis,  180 
course,  180 
branch,  anterior,  of  interosj^ei 
a.,  211 
of  internal  mammary  a., 

AQ.     4.Q 


Phalanges,  fractnre,  179 

displacement  in,  279 
Phalanx,  centers  of  ossification  of 

each,  269 
Pharyngeal  n.,  562,  554 
Phlegmonous  erysipelas,  480 
Phrenic  n.,  87 
Pia  mater  of  spinal  cord,  432, 

429 
Pinguecula,  516 
Pinna,  465,  524,  529,  525 
action,  529 
blood  supply,  529 
cartilage,  529 
intrinsic  muscles,  527 
lymphatics,  529 
nerve  supply,  529 
skin,  524 
Pisiform  bone  of  carpus,  31 
Piso-metacarpai  ligament,  241 
Piao-uncinate  ligament,  241 
Pituitary  body,  579 

fossa,  diaphragm,  581 
Platysma  myoides  m. ,  485,  491 

origin,  48 
Pleural  sac,  aspiration.  351 
Plexus  of   nerves,   axillarj',   89, 

76.87 
branches,  90 
tbrmation,  89 
incision  for  stretch- 
ing, 301 
motor  |>oints,  40 
pressure  upon,  89 
relations,  89 
stretching,  38,   311, 
314 
structures      in- 
volved, 312 
basilar,  579 
brachial.    Vide  Axillary, 
cervical,     posterior,     of 

Cruveilhier,  409 
infra-orbital,  533,  539 
of  veins,  pterj^goid,  551 
parotideus,  534 
Plica  semilunaris,  515,  513 
Pneumogastric  n.,  593 
Pneumonia,  lobar,  diagnosis,  352 
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Process,   acromion,  fracture,   18, 
270 
ooracoid,  18,  43,  115 

fracture,  270 
coroDold,   of  ulna,  fracture, 

278 
displacement, 

278 
structures     in- 
volved, 278 
mastoid,  455 

operations  upon,  587 
olecranon,  28 
fracture,  278 

displacement,  278 
structures  involveil, 
278 
styloid,  of  radius,  31 
supra-condyloid,  28 
Processes  of  dura  mater  of  brain, 

581,  578 
Processus  caudatus,  527 
Profunda  a.,  inferior,  113,  110, 

111.   115.    118, 
128.  145 
anastomosis,  114 
superior,  113.  192,  110, 
111.    145.   184. 
194,  200 
auiistomoi^is,     113, 

192 
brandies,  113,  192 
relations,  192 
cervicisa.,  403,  406 

anastomosis,  403 
Pronator  quadratus  m.,  11^,  135. 

140.  141 
action,  143 
blood  supply,  138 
insertion,  138 
nerve  supply,  138 
origin,  138 
relations,  138 
ra<lii  teres  m.,  130, 118, 128, 

131.       135. 
140.       141 
action,  133 
blood     supplv, 

133 
head,  coronold, 
140. 141 
deep.  130 


Pterygoid  muscle,  external,  ori- 
gin, 543 
relations,  544 
internal,  644,  542, 550. 
554 
action,  544 
blood  supply,  544 
insertion,  544 
nerve  supply,  544 
origin,  544 
relations,  544 
plexus  of  veins,  551 
Pterygo-maxillary  ligament,  501 
region,  540,  542 
al)scess,  556 
contents,  543 
dissection,  540 
hemorrhage  into,  556 
lymphatics,  551 
nerves,  551 
veins,  551 
Pterygo-palatine  a.,  548,  546 
foramen,  557 
nerve,  562 
Pulley  for  superior  oblique  m., 

496 
Pulsations  of  dura  mater  of  brain, 
575 
of  radial  a.,  32 
Pulse,  32 

absence,  81 
double,  32,  144 
Pulsus  duplex,  32 
Puncta    lachrvmalia,    458,    512, 

496.  513  " 
Pyramid,  anterior,  439 
Pvnimidal  nerve  tra(!t,  anterior, 

443 
lateral,  443 
Pyramidalis  nasi  m.,  490,  491 
action,  493 
insertion.  490 
nerve  supply,  493 
origin,  490 
relations,  490 


i 


Quadratus  nienti  m.,  500.      Vide 
Depressor  Ljibii  Inferioris  Mus- 


o\ 


(> 


Radial  a.,  recurrent,  144, 145 
auastoniosiii,  144 
relations.  143,  210,  328. 
331.  333 
to  bicipital  aponeu- 
rosis, 119 
vena  comes,  128 
head  of  flexor  subliniis  digi- 

tornm  m.,  134 
nerve,   151,   196,   97,    131. 
135.  140.  141 
branches,  151,  100 
course,  2S 
cntaneoiis  branch,    196. 

97 
incision   for   stretching, 

301 
relations,  151,  328.  331 
stretching,  313 

stmctnres  involved, 
313 
pulse,  32 

absence,  81 
double,  32,  144 
recurrent  a.,  144,  131.  135. 
140.   141.    345. 
347 
anastomosis.  144 
vein.   126.    195,    100.    101. 
128  339 
Radialisindicisa..  180, 140, 141. 

145.    159.   173. 
177 
course,  180 
line,  176 
Kadio-carpal  joint,  17,  234,  231. 
235.  239 
blood  supply,  238 
disarticulation,  284 

structures  involved, 
287 
dislocation,  255 

structures  involved. 
255 
excision,  263 

structures  involved, 
264 
formation,  2;{4 
ligaments,  234 
movements,  17,  238 
nerve  supply,  238 
ligaments,  anterior,  237, 230. 
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^ius  and  ulna,  fractnre,  278 

stmctures  involved, 
278 
centers  of  ossification,  266 
development,  266 
dislocation,  252,  254 

stmctures  involved,  253, 
254 
excision,  263 

structures  involved,  263 
fracture,  277 

displacement,  277,  276 

structures  involved,  277 

position  of  head,  28,  25 

tuberosity,  28 

tarn  us  suhcutiineus  malse  n.,  558 

Cectus  capitis  posticus  major  m., 

408,     397, 
406 
action,  408 
blood     supplv, 

403 
insertion,  408 
nerve     supply, 

408 
orijrin,  408 
relations,  408 
minor  m.,  408,397, 
406 
action,  408 
blood     supplv, 

403 
insertion,  408 
nerve     suppi  y , 

408 
origin,  408 
relations,  408 
muscle,  inferior,  496 

superior,  496 
sternal  is  m.,  04 
iecurreiit  a.,   car?»al.   1^0,  145, 
173.  177 
anastomosis,  180 
course,  180 
interosseous,  208,  145 

posterior,  111,  200 
radial,    144,  131.  135, 
140.    141,  345. 
347 
anast<miosis,  144 
ulnar,      anterior,       147, 
111.       140. 
141,  145 
anastomosis, 
147 
posterior,  147,  111, 
140.       141. 
145.  200 
anastomosis, 
147 
Reflected  i)ortion  of  conjunctiva, 

515 
Keflex  action,  415 

areas  of  spinal  cord,  445 
^mM's  base  line.  453 


Retrahens  an  rem  m. ,  action,  469 
insertion,  469 
nerve  supply,  409 
ori^n,  469 
Retro-pharyngeal  abscess,  356 
Rhomboid  ligament,  216,  214 
relations,  216 
nerve,  87 
Rhomboidens  miyor  m.,  377,  373 
action,  378 
bloo<l  supply,  378 
insertion,  377 
nerve  supply,  377 
origin,  377 
relations,  377 
minor  m.,  377,  373 
action,  377 
blood  supply,  377 
insertion,  377 
nerve  supply,  377 
origin,  377 
relations,  377 
Ridges,  superciliary,  452 

temporal,  456 
Risorins  m.,  498,  491 
action,  498 
insertion,  498 
nerve  supply,  498 
origin,  498 
Risus  Siirdonicus,  498 
Roots  of  spinal  nerves,  anterior, 

432 
posterior,  432 
Rotatores  spina?  m.,  404 
action,  404 
blood  supply,  403 
insertion,  404 
nerve  supply,  404 
origin,  404 
relations,  404 
Roundness  of  shoulder,  18 
Rupture  of  biceps  m.,  130 


S. 

Sac,  lacrynml,  458,  517 
al>scess,  508 
pleural,  aspiration,  351 
Sacral  n.,  origin.  361 

jHisterior    primary   divi- 
sions. 411 
vertebra;,  361 
Sacro-lnmbalis  m .,  399.    Vide  Ilio- 
costal is  Muscle. 
Sagittal  suture,  4.V2 
Salivary  fistula,  522 
Santori'ni,  fissure,  530,  527 

muscle,  498.     J'iiie   Risorins 
Muscle. 
Sarcoma  of  clavicle,  361 

of  dura  mater  of  brain,  575 
of  tubercle  of   Montgomery, 


Scalp,  dissection,  465 
luBcia,  466,  467 
hematoma,  481 
infiammation,  481 
layers,  465,  463 
lymphatics,  476,  567 
mobility,  480 
muscles,  477,  491 
nerves,  475,  473,  477 
skin,  466 
tumors,  451,  480 
veins,  470,  509 
wounds,  466,  480 
Scalping,  480 
Scaphoid  fossa,  524 

tuliercle,  31 
Scapula,  351 

acromion  process  of,  fracture, 

270 
anastomosis    of    arteries 

around,  84,  385 
angle  of,  inferior,  362 
back  of,  muscles.  185 
body  of,  fracture,  270 
centers  of  ossification,  266 
coracoid  process  of,  fracture, 

270 
development,  266 
dislocation,  222 
dorsum,  43 
foftsaj,  383 
fractures,  270 

structures  involved,  270 
ligaments,  222 
movements,  367 
muscles  of,  attachment,  393 
])08ition.  362 
spine.  18,  43,  184 

fractnre,  270 
winged,  222,  362 
Scapular  a.,  iM>sterior,  384,    84, 

385 
a  n  a  st  o  m  o  s  i  s,  86, 
384,  385 
•  branches,  384 

origin,  384 
relations,  384 
Scapulo-clavicular      joint,     221, 
218,  219 
bloo<l  supply,  222 
formation,  221 
ligaments,  221 
movements,  222 
nerve  supply,  222 
relations,  222 
Scapulo-humeral    joint.        Vide 

Shoulder-j^oint. 
Sclerotic  portion  of  conjunctiva, 

515 
Sebaceous  gland  of  nipple,  54 
Second  cervical  n.,  xwsterior  prim- 
ary division,  409 
cranial  n,,  591 
Section,  transverse,  of  arm,  290, 
291 
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Semispinalis     colli     m.,     Derre 

supply,  403 
origin,  403 
relations,  403 
dorsi  m.,   403,    396.    397. 
406 
action,  403 
blood  supply,  403 
insertion,  403 
nerve  supply,  403 
origin,  403 
relations,  403 
Sensory  areas  of  spinal  cord,  445 
impulse,  450 

course,  450 
nerves  of  parotid  gland,  521 
Septa,  intermuscular,  of  arm,  107 

orbitale,  516 
Septal  branch  of  Meckel's  gang- 
lion, 562 
Septic  matter,   entrance  of,  into 

veins,  81 
Septum,  intermuscular,  external, 
of  arm,  107 
internal,  of  arm,  107 
of  forearm,  129 
of  nose,   artery,   507,    477, 
504 
hemorrhage  from, 
507 
Serratns  magnns  m.,  387,  52,  65, 

71,  76,  77.  373. 
391 
action,  388 
))lood  supply,  388 
insertion,  [\88 
nerve  supply,  388 
origin,  387 
paralysis,  79 
relations,  388 
posticus    inferioris  m.,  391, 

373.  396 
action,  391 
insertion,  391 
nerve      suppjv, 

394 
origin,  394 
relations,  391 
superioris  ni.,  ,^93,  373, 
396 
action,  394 
insertion,  393 
nerve      sujiplv, 

393 
origin,  393 
relations.  :>93 
Sesamoid  bone  of  tlnunh,  37,  'il7 
Seventli  cervical  nerves,  i>osterior 


Shoulder,  back,  351 

landmarks,  351 
bony  arch,  18 
cap,  378 

dislocation,  248,  29 
exdsioD,  261 

structures  involved,  261 
landmarks,  351 
roundness,  18 
Shoulder-joint,  17,  222,  218 
abscess,  379 
amputation,  293 

structures  involved,  293 
blood  supply,  224 
bursce,  223 
excision,  89 
formation,  222 
ligaments,  223 
movements,  224 
nerve  supply,  224 
relations,  224 
synovial  membrane,  223 
synovitis,  223 
Sigmoid  sinus,  584,  579 

course,  456 
Sinus  alaj  parvaj,  588 

cavernous,  relation  to  Gasse- 

rian  ganglion,  589 
circular,  590,  578,  579 
frontal,  517.  569,  573 
inferior    longitudinal,     588, 
578 
petrosal,  590,  578,  579 
lateral,  584,  678,  579 
course,  456 
divisions.  584 
line,  587,  585 
thrombosis,  584 
tributaries,  584 
longitudinal,    inferior,    588, 
578 
superior,  583.  578,  579 
course,  456 
line,  583 
wound,  583 
occipital,  588,  579 
l)etrosal,  inferior,  590,  578, 
579 
sui>erior,  590,  579 
sig;moid,  579 

course,  456 
pplxno-parietal.  5S8 
straijrht,  5>^8,  578 
superior    lonsritudinal,    583, 
578,  579 
course,  456 
line,  583 
wound.  583 


Skin  of  pinna,  524 

of  scalp,  466,  463 
Skull,  blood  supply,  481 

fracture,  556,  571 
Slit,  interpalpebnd,  513 
Snoring,  501 
Snnff-U>x,  anatomic,  32 
Socia  paiotidis,  520,  522,    477. 

491 
Spence's  method  of  ampatation, 
282 
test,  58 
Sphenoidal  cells,  578 
Spheno-maxillary  division  of  in- 
ternal maxillary  a.,  547 
fossa,  557 

contents,  557 
foramina,  557 
Spheno-palatine  a.,  548,  546 
foramen,  557 
ganglion,  561 
nerve,  558,  554.  559 
Spheno-parietal  sinas,  588 
Sphincter  oculi  m.     Vide  Orbicn- 
laris  Palpebramm  Mnscle. 
oris  m.,  498.     Vide  Orbico- 
laris  Oris  Muscle. 
Spina  bifida,  431 
Spinal  accessory  n.,  593 
arteries,  427 
lateral,  444 
posterior,  444 
artery,   anterior,   444,   429. 
433 
median,  444 
canal,  periosteum,  428 
tamors,  449 
veins,  427 
column,  fracture,  449 
ligaments,  412,  413 
movements,     407,    416, 
419 
cord.  429.  439 

arachnoid,  431,  429 
are:i8  of,  motor,  445 
reflex,  445 
sensory,  445 
arteries,  444 
bloo<l  supply,  427 
canal  of,  central,  436 

tumors,  449 
conmiissure  of,  gray,  436 

white,  436 
disease,  446 
dissection,  428 
dura  mater,  428,  429 
enlargement  of,  cerviciil, 
428 
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Spiual  cord,  veins,  445 
curvature,  352 
augular,  359 
lateral,  358 
normal,  358,  359 
furrow,  351 
meningitis,  451 
nerves,  368 

intra-thecal  course,  435 
origin,  361 
roots,  432 
Spinalis  colli  m.,  401 

action,  401 
insertion,  401 
nerve  supply,  401 
origin,  401 
relations.  401 
dorsi  m.,  401,  396.  397 
action,  401 
blood  supply,  401 
insertion,  401 
nerve  supply,  401 
origin,  401 
relations,  401 
Spine,  cervical,  seventh,  361 
sixth,  356 
lumbar,  first,  second,  third, 

fourth,  fifth,  361 
of  scapula,  18,  43,  184 

fracture,  27U 
sacral,  third,  3(il 
Spines  of  vertebne,  352,  356 
luml>ar,  361 
sacral,  361 
thoracic,  361 
Spleen,  position,  362 
Splenius  capitis  et  colli  m.,  394. 
Vide  Snlenius  Muscle. 


Stretching  of  nen'es  of  upper  ex- 
tremity, 311 
of  radial  n.,  313 
of  ulnar  n.,  312,  313 
Stylo-hyoid  branch  of  facial  n. , 

533 
Styloid  process  of  radius,  31 
Subacromial  bursa,  inflammation, 

223 
Sul>anconeas  m.,  192 
action,  192 
nerve  supply,  192 
Subarachnoid  8])ace  of  spinal  cord 

341 
Suljclavian  a.,  relation  of,  to  ax- 
illary plexus  of  nerves,  89 
vein,  509 
Subclavicular  dislocation  of  hu- 
merus, 251 
structures  involved, 
251,  252 
Subclavius  m.,  68,  62,  71 
action,  73 
blood  supply,  73 
nerve  supply,  73,  87 
Subcoracoid  dislocation    of    hu- 
merus, 251 
structures  involved, 
251,  252 
Subdeltoid  bursa,  379 
al)scess,  379 
inflammation,  379 
Subdural   space  of   spiual   cord, 

431 
Subglenoid    dislocation     of    hu- 
merus, 248 
structures  involved, 
248.  252 


Subscapular  vein,  343 
Subecapularis  m.,  387,   62,  65, 
71,  76.  77,  343,  390 

action,  387 
blood  supply,  387 
insertion,  387 
nerve  supply,  387 
origin,  387 
relations,  387 
Subspinous    dislocation    of    hu- 
merus, 251 
structures  involved, 
251,252 
Substantia    gelatinosa    Golandi, 

436 
Sulcus,  delto-pectoral.  64 
Superciliary  ridges,  452 
Superficialis    vohc    a.,    32,    144, 

131.    135.   145, 
159.  173,  177 
line,  176 
Supernumerary  mammary  gland, 
53,  63 
nipple,  63 
Supinator  brevis  m.,   202,   135. 

140.  141.  200 
action,  202 
blood  supply,  202 
insertion,  202 
nerve  supply,  202 
origin,  202 
relations,  202 
longus  m.,    197,  110.  115, 
118,    128.   131. 
135.   140,    141. 
184.  194.    200. 
345.  347 
action,  198 
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Supra-spinatus  m. ,  nerve  supply, 
384 
origin,  383 
relations,  383 
Supra  spinous  fascia,  383 

ligament,  415,  396,  413 
Supra-sternal  n.,  53 
Supra- trochlear    n.,    475,    473, 
477 
neurectomy,  475 
Surface  markings  of  arm,  27,  21, 
24,  25 
of  auricle,  465 
of  axilla,  27 
of  back,  353 
of  neck,  351 
of  shoulder,  352 
of  trunk,  .'^51 
of  cranium,  451,  453 
of  ear,  565 
of  elbow,  28 
of  eye,  457 
of  face,  456 
of  forearm,  31 
of  hand,  1^2 
of  knuckles,  37 
of  neck,  351 

of  back,  351 
of  pinna  5(i5 
of  shoulder,  352 
of  back,  351 
of  trunk,  351 

of  back ,  351 
of  upi)er  extremity,  17 
Surgical  neck  of  humerus,  frac- 
ture, 273 
of  s  c  a  J)  u  I  a ,   fracture, 
270 
Suspensory   ligament    of   axilla, 
68 
of  mammary  gland,  54 
of  occipit4>-axoid   joint, 
420 
Suture,  coronal,  452 
fnmtal,  452 
lamlnioid,  452 
sagitt^il,  452 
Synovial  membrane,  215 

of    atlanto-axoid   joint, 

4H),  417 
of  carpal  joint,  241 
of  c  a  r  J)  o  -  metiicarpal 

joint,  215 
of  carpus,  2 12 
of  elbow,  22^ 
of  intermetacarpal  joint, 

21(J 
of  interplialanjieal  joint, 

217 
of    nK'dio-carpal     joint, 

212 
of  metacarjM)-plial:uiuccal 

joint.  2W; 
of     ladio-carjKil      joint. 


•>:;7 


of      radio-uliiar       joint, 

2:{:;.  2:m 

o\'  -«lioul«i«r  joint.  22l{ 
Synovitis  of  «-ll»o\v.  'l-t< 

of  radi<>-«'arj).il  joint.  '2.17 
of  sl)«>nM»r-i«tiiit.  "I'lW 
of  wri'-t,  2:57 


T. 

Tarsal  cartilage,  457,  516 
ligament,  external,  494 
internal,  494 
Teale*8  method  of  amputation, 

281 
Temporal  a.,  470 

anterior,  470,  467.  472. 

477.  504 

deep.     547,      546. 

542    550 

middle,  47*2,  477,  484. 

504 
posterior.  470.  467.  472 
477.  504 
anastomosis.  470 
deep,  547.  542,  546 
superficial.    472,    477. 
484.  485.  504,  542. 
546.  550 
branch  of  facial  n..  476,  533, 
473.  477,  484 
of  orbital  n.,  476,   558, 
473.  477.  484 
division  of  facial  n.,  530 
fascia,  482,  484 

abscess  beneath,  482 
density,  482 
relations,  482 
lymphatics,  479 
mu.scle,  489,  485,  542,  550 
action,  489 
blood  supply,  489 
in.sertion,  489 
nerve  supply,  489 
origin,  489 
nerve,  anterior,  476,  550 
|)osteri()r,  476,  542 
sui)erticial,  552 
nerves,  deep,  551 
re<;ion,  489,  485 
ridge.s,  456 
vein,  middle,  509 

superficial,    477.    484. 
509 
Tempore- facial  n.,  533 
branches,  533 
Teinporo-malar  n.,  558 
Tenii)oro-!naxil]ary  v.,  485,  509 
Tenalgia  crepitan.s,  32,  197 
Tendcms,  extensor,  209 
insertion,  210 
flexor,  167 

insertion,  168 
sheaths.  166 
theca,  166 
Tendo  ocnii,  45>^,  494,  516 

l>alpebraruni,  494 
T<Mio-synovitis.  197 
Tensor  palati  ni..  554 

tar>i  ni.,  497,  496.  517 
action,  498 
insertion,  497 
nerve  sn])ply,  498 
origin.  4f>7 
relatioFLS,  497 
Tentli  n.,  59:5.  579 
T'-ntorinni     cerebelli.    576,    581, 

-)-^2.  578 
T.-ivs  niaior  n»..  1580.  62.  65.  76, 
77.    110.    184.     185.    343. 
373.  331.  390 


Teres  mfgor  m. ,  action,  380 

blood  supply,  380 
iusertion,  3UU 
nerve  supply,  380 
origin,  380 
relations,  380 
minor  m.,  380,  184.   185, 
341.  373.  381 
action,  380 
blood  supply,  380 
insertion,  380 
nerve  supply,  380 
origin,  380 
relations,  380 
Test,  Spencers,  58 
Theca  of  flexor  tendons,  166  t 
Thecitis,  32,  168 
Thenar  eminence,  32 

muscles  forming,  171 
Third  cervical  n.,  posterior  divi- 
sion, 410 
cranial  n.,  591 
Thoracic  a.,  85 

long,  53,  58,  85 

anastomosis,  85 
superior,  82,  76 
anastomosis,  85 
intertransversales  m.,  407 
nerve,  external  anterior,  90, 
76.87 
internal  anterior,  90,  76. 

87 
posterior  or  long,  92,  76. 
77.  87 
primary  division  of 
spinal,  410 
origin  of  spinal  n.,  361 
vertebrse.  spines.  361 
Thorax,   relations  of  viscera, 

363 
Thrombosis  of  latenil  sinus.  584 
Thumb,  ampuUition,  37,  284 

structures  involved,  284 
sesamoid  Iwne,  37,  247 
Thyroid  v.,  middle.  509 

superior,  509 
Tic  douloureux,  564 
Tissue,  adipose,  of  axilla,  95 
areolar,  of  axilla,  95 
of  eyelids,  516 
Tophi,  529 

Torcular  Herophili,  455,  583 
Trachelo-mastoid  m.,  401,  396. 
397 
action,  401 
blood  supply,  400 
insertion,  401 
nerve  supply,  401 
origin,  401 
relations,  401 
Tract,  motor,  of  spinal  cord,  de- 
generation in,  450 
olfactory,  554 
Tragicus  m.,  529.  527 
Tragus,  524,  525 
Transversalis  colli  m..  400,  396. 

397.  509 
action,  400 
blood  supply,  400 
insertion.  400 
nerve  supply.  400 
origin,  400 
rehitioas,  400 
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Transverse  &cial  a.,  508,  472, 
477.  484.  504.  542 

veiu,  509 
liues  of  abdomen,  52 
sinus,  590,  578,  579 
Tmnsversus  auris  m.,  529,  527 
Trapeziam,  31 
Trapezius  m.,  372,  65,  373 
action,  372 
blood  supply,  372 
insertion,  372 
nerve  supply,  372 
origin,  372 
relations,  372 
Trapezoid    ligament,    221,   218, 

219 
Trauma  of  circumflex  n.,  124 

of  ulnar  n.,  123 
Treatment  of  aneurysms,  294 
Trephining  in  extrardnral  hemor- 
rhage, 598 
Triaugle  at  elbow,  130,  131 
contents,  130 
infni-clavicular,  deep,  73,  71 
dissection,  73 
superficial,  67,  70 
dissection,  67 
of  palm,  32 
of  Petit,  376,  52.  373 
suboccipital,  407,  406 
contents,  407 
formation,  407 
subscapular,  86,  390 
Tributaries  to  lateral  sinus,  584 
Triceps  m..  IHa  65.  70.  76.  77, 
110,  184.  185.  381. 
390 
action,  192 
blood  supply,  192 
heads,  191 
insertion,  191 
nerve  supply,  192 
origin,  188 
relations,  191 
Trifacial  n.,  592 

neuralgia,  562 
Trigeminal  neuralgia,  564 
Tripartite  m.,  388 
Trunk,  back,  351 

landmarks,  351 
Tubercle,  Darwin's,  527 
deltoid,  18 

of  Montgomery,  54,  55 
of  scaphoid,  31 
Tuberosity,    bicipital,  of  radius, 

9« 


Ulna,  dislocation,  255 

structures  involved,  255 
excision,  263 

stmctnres  involved,  263 
fracture,  278 

olecranon  process  of,  fracture, 
278 
Ulnar  a.,  144.  111.  131,  135, 
140.  141.  145,  159. 
173.  177 
branches,  147 
course,  31 

guide  fur  ligation.  134 
incision  for  ligation,  301 
ligation,  311 

collateral       circula- 
tion, 311 
structures  involved, 
311 
line,     144,    122.    176, 

300 
relations,  147,  328, 329 
deflection,  17 
bead  of  flexor  sublimis  digi- 

torum  m.,  134 
nerve,  91,  123.  151,  162,  76, 
77.    87,    110.    115. 
118, 128.  131,  136. 
140,  141.  159. 173. 
185,  194,  200.  381 
branches,  151,  162 
course,  38 

cutaneous  branches,  126 
dorsal,  196,  97, 

140,  141 
palmar,  97 

incision    for   stretching, 

301 
irri  tilt  ion,  314 
line,  312,  122,  300 
motor  point,  40 
operation      to      expose, 

316,  317 
relations,   123,  151,  162, 
316,  317.  321.  328. 
335 
stretoliing,  312,  313 

structures  involved, 
312,  313 
trauma,  123 
recurrent   a.,    anterior,    147, 

111.    14  0. 

141.  145 

an.'istomosis.  1 47 

posterior,   147,  111, 
1  4n     1  4. 1 


Upper  extremity,  divisions,  17 
joints,  17,  215 
landmarks,  17,  18 
movements,  17 
nerves,  stretching,  311 
posterior  view,  41 
surface  markings,  17,  18 


V. 

Vaginal  ligament  of  fingers,  167 
Vagus  n.,  593 

Varicose  aneurysm,  309,  295 
Vasa  aberrantia,  114 
Vascularity  efface,  511 
Vein,  angular,  470,  509 
anterior  jugular,  509 
maxillary,  551,  509 
temporal    diploic,    571, 
569 
auricular,  posterior,  509 
axillary,  80,  62,  71.  76.  77 
pressure  u)K)n,  81 
relations,  316,  317 
wounds,  57.  80 
basilic,  104,  100,  110,  115, 
118,  128 
median.  103,  100,  110, 
128 
infusions  into.  104 
cephalic,  27.  103,  59,  70,  71. 
76.    77,    100,    110, 
128 
median,  103,  100,  128 
cerebral,  superior,  573 
cervical,  deep,  403,  509 
circumflex,  po8teri(»r.  341 
deep  cervical,  403,  509 

facial,  551 
external  jugular.  509 

line,  487 
facial,  470,   508.  477.  484. 
485.  509 
arterial  blood  in.  511 
communications,  51 1 
course,  511 
deep.  551 
disease,  511 
line,  487 
transverse.  509 
infra-orbital,  540 
innominate,  509 
intercostal,  425 
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ein,  occipital  diploic,  571,  569 
orbital,  509 
rmlial,  126,  195,  100,  101. 

128.  339 
snbclavian,  509 
submental,  509 
snbscapular,  343 
saperficial     temporal,    484, 

509 
superior  thyroid,  509 
supra-orbital,  509 
supra-scapulur,  509 
temporal    diploic,    anterior, 
571,  569 
middle,  509 
superficial,    484,    477, 
509 
temporo-maxillary,       4  8  5, 

509 
thyroid,  middle,  509 

superior,  509 
transversalis  colli,  509 
transverse  facial,  509 
ulnar,     anterior,     120,    195, 
100.  128 
common,  100 
posterior,      195,      100 
110.  128 
vertebral,  509 
iins,  diploic,  568,  569 
dorsi-spinal,  425 
entrance  of  sept  ic  matter  into, 

81 
frontal,  571,  509 

diploic,  571,  569 
fron to-sphenoid,  571,  569 
lijration,  '^l 
meduUi-spinal,  427 
meningeal,  599 
mcningo-rachidcan,  427,  425 
of  arm,  103,  100 
of  eyelids,  519 
of  lace,  509 
of  forearm,  100.  101 
of  Galen,  578 
of  hand,  195,  101 


Veins  of  bead,  509 

of  mammary  gland,  57 

of  neck,  509 

of  pterygo-maxlllary  region, 

551 
of  scalp,  470,  509 
of  spinal  canal,  427 

cord,  445 
of  upper  extremity,  28 
pterygoid  plexus,  551 
spinal,  425 
Vena  basis  vertebne,  427,  413, 
425 
comes  of  radial  a.,  128 
Vena5  comltes  of  acromio-thoracic 
a.,  85 
of  brachial  a.,   22,  77. 
113 
Venesection,  104 
Vertebra,  dislocations,  424 
fractures,  424,  449 
spineof  seventh  cervical,  361 
of  sixth  cervical,  356 
of  thinl  sacnil,  361 
Vertebrje,  abscess  in  caries,  356 
cervical,  abscess,  356 

diseases,  356 
dorsal,  abscess,  356 

caries,  356 
ligaments  uniting  bodies,  412 
lumbar,  abscess,  356 
caries,  356 
spines,  361 
spines,  352,  356 
thoracic,  spines,  361 
Vertebral  aponeurosis,  394 
artery,  408,  406 
column,  412 

ligaments,  412 
fascia,  394,  373,  396 
ligament*?,  417 
vein,  509 
Vidian  a.,  548,  546 

nerve,  562,  554,  559 
Vincula  aoci-asoria,  138 
Viuciilic  of  hand,  206 


Viscera  of  abdomen,    relations, 
363 
of  thorax,  relations,  363 


W. 

Walls  of  axilla,  64,  79 
Wardrop*8  method    of    treating 

aneurysm,  297,  295 
Wilde's  incision,  455 
Win^  scapula,  222,  362 
Woonds  of  axillary  vein,  57,  80 

of  deep  palmar  arch,  160 

of  face,  511 

of  longitudinal  sinus,  supe- 
rior, 583 

of  middle  meningeal  a.,  598 

of  palmar  arches,  180 

of  parotid  gland,  522 

of  scalp,  466,  480 
Wrisberg,  ganglion,  200 

nerve,  91,  103,  124 
Wrist,  31 

abscess,  32 

furrows,  31 

level,  31 
Wristrdrop,  125,  277 
Wrist-joint.      Vide   Radio-carpal 
Joint 

Z. 

Zygomatic  arch,  460 
fossa,  557 

contents,  557 
Zygomaticns  mxyor  m.,  500,  491 
action,  5()1 
insertion,  500 
nerve  supply,  501 
origin,  500 
minor  m..  501,  491 
action,  501 
insertion,  501 
nerve  supply,  501 
origin,  5)01 
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